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vTXVU, i j 1 ^aSy Date. 
u L a T I r s c T 14 
Cs»ttifi«s-1 th?^ tftt? ctstaxeh weasfe itrstitit,'? • 
fitihwef «£S IHo lmf of son® fm^mtsk^ nf 'Jtt&t 
hat c<3®,5i®t»ci mdm uf mmNiBim hf ..aJul 
111® ««(tt9r * i s Ofi'^ui?! m i irilt-mnUeriti^ '^jruiMiil 
tsf tht it m mmMt im^m&tim wi 
a ^ s t i n c t s ^ t i m t o t i i i t i n f i k^ioifXt'iqt m^i tha 
^aetlofi of aosk fm? M l * rtoa|£«iitnttt haa I m o j c ^ x i i t ^ . 
X i ^ i ^ l t th^ i s s u M t thd fu r tfm m»rd 
of t h t jliigje© of of I n Zmlo^ff {fi^Mviim} of th « 
/HuS 
C ^ I m Mtttt^fffl 
J i i J I U A T t t i l T J 
% tmh^tf ^Ihmh KnxliiuJlIi^ anct ftidur M i m v 
i»i(t9 mM* ichalil* Thtt Mhfi aHouH 45 f^am 
mm mui i n n r M ^ a r «l i jeatiQii . 




A H T X 
AT'i^  ^-nfjiiOAUaic-ttafU. O^hJlXlUiia 
uF aaiaui. tmi •<.» 
A a T u 
^MH^^iy^mc mi mm^ic ^xuaxH^ UN 
Mym mm ch.%4. > 
p A a T I I I 
cHmm I 
Food and f««ditig haHilts — -
OUi^HII IZ 
Aqm ami groMrth — — 





P A H T XV 
nsHisiv AiTts^nrxM. m n m i u t m UF MXGUL 
tvi^ iaR/Qxa *> • 
ax8uoGaA«w 
No. 
i - 4 
5 « i6 
23 4Q 
4 i « 55 
5 6 - 6 0 
6 1 - 7 3 
7 4 - 7 9 
8 0 - 9 6 
97 -12A 
Th« muthUT «j(iix«s»*ii M t ^vfttituilft t d s^ umMm fo r 
•up»r«ltlii9 t h » to lUmU Husoii Ctt^tiinan 
of th« Ospaxtai^fyt, for w ^ O l f ) ^ fdsel i lUot i t o 
^ ^ f o t i o r ^ t a l n iVKl or* Ja fs l fo r onBoiira^Mioiils. 
I «9oy|.dl aliio UHt t o thaHk. M *^ l a i i i m C^^^lirooitt}, 
- ihi l iU K«stl«m«l -^vjraaci^ ilit f o r 
olloiM&iiqi » • t o Moi^ fo r db^reo* 
My thidkii t^HMiId aHm m w? X ^ l 
I;h4n of i l »h »x t i i t ^ m m h for eoo 
FinanetAl astlfttaneo tfm UMvor&ity ^imryts 
CSqim^salon tmd«r tht F j^ui ty i s Q r « t « f u l i y 
HnaUy* Z to ntl^o on rwoordl ny Iwo i t fo l t t h « i ( i t o 
•y «Klf« fo r hiMinQ taliaii tfio f u l l rvoiaonoib&lity of ohildxon and 
lM«iiii9 tho daMOitle otrol i i Mlnqtlo handhNUy diifiii^ tho tonuro of 
My tfoUt « t 
{Atmh mmai 

a i i N I i l A S . I HtHQaUGlXQH 
A liniiitrX«{lg« of th9 H^Amf mA fisfiozy of ecwtaojtvially 
i « o o r t « i t of ^vMnoonit iapoit^iie* i n i h d i f m icw ie i 
iian»:](iea«fit« ThMv MonoBASS mwt Assi>»st<l mnd 
oxpledLtod* lUthmi^h « t t «nt iQi i h « » lxi»n eomofod on fitth at a 
of m^ i ; t i «Ut f fSnytoiii liut a eoeifMlQii t o fsopiiXaxlso 
f i i ^ or dkuMlo^ivt of f i tht i f ios i n swiny 
wiitor ^ d i o s ftueh and m m x v ^ m i s a t i i i a 
ftor»-4fii«ftttr* tfm m^i of tho houx? a oone^ictad affojrt 
Mas Biada on tiwi xoa^iivoixs* and Nanakaaqar* situatod i n 
diatz iet f la in i ta l of i i t tar t o :ir«#«frt lnf«*Bi«tion on 
JLUanalo l^e^al. ch^raet^datiea sund m^^jnituda of etmmmisl 
fiah^xtost baaidas .oz^iStfitf data on nontioeHitxic, and 
VAJdmrn a s M t s of tho tdol oigy of a talaoat ehaia^ (HjHs.it 
uhleh foaaa tha aaJoT aaxt of tho t o t a l fl&h cateh* 
A auway of lit«tr4flut* z«vaai.a that l i t t l « » attantion hat 
baan t|iiran t o g* SbiSHE* Jhlngvan a l » r i « f aeeoiint 
of i t a diat coMpoaition and Ohondair (i973ti9T7) iwaaantad data on 
JLan^tlwiw^Qht lalationahiis and faeundity* Hoiiavar»tha %ptmimwm 
axaninad by thaaa im^at i^atoM wata oiitainad f m otliav 
ifwigowaantat imtiifaaaing utaan tha naad to oay«)r out datailad 
invaatigationa on Moloinr ^ tilQn<iaioa of g . ituyact* i^^ oslt 
M^bodlad i n th ia thaais f l i l a th ia vaooun. m w t v a l r UnnoloQiata 
and f lahaiiaa aoiantiata aia ftixniahad Mith eirtanaiva data t o 
mZm 
ti99» thoiy i»lannliiQ fov l i ituro work on aAi^JL aucS N«n»ks«Q«ir 
inpouiKiicrrit* 
%<t«iii itiC af |||Hritoiyi Bfeflgjii 
Oii^iftijf ffih^y^ tiwnt i3ff Ha^ l ton {imz) as 
S M a s O X ^ ahsattu Aft^iwaaptte, Pay (JLe78» gave tha rmm 
Ufttajr ilaqan ( i9 i7 ) . Fowler (1941) , m*wm ( i W » 
1992) andi ^ l i v ^ t a v a U 9 M i nm»d th la spaeiaa as fi^y^limli 
Tha aystasQ^tiG t u i t i o n i a on tha seha^ of c laaal f i xat ion 
auqt^aatail by danj (i947i« 
1 
4tul9«>|3liylun t •^fjjptaiirata COrAnlata) 
ilit{9aXM:Jlass 1 r^nithdstiiBata 
Saiia* $ ilaeaa 
Claaa 1 Ta4ac»at<Ml. 
t ^ t lnasata i y^ i 
ovoar 1 Olupaifoiaat 
^tiMirdat t Clupaoldai 
SitpafwfaMlly 1 G|ti;iiao&d«t 
fmAlr t OlMiaaiiia* 
ma^trndiY s CJUi^wini 
Oanut 1 
apaeiat t 
CIMWOII naaaaw «ai}tla*» * ^ y a * , *CocHri*. 
• 3 
JtiUdUEtS* 
oisXdiviff mil emm—t^d^ Mfii« mom 
emm* th«n th«> dhunial ^loiitti <»t>Uf^ and tomitnU.* 
U k « lowvjr i4w f i t « t ic iht iy Inta u p ^ r wh«n anwith I s elot^d* 
MMEiUa tttr^& i t i t i mrxm «r)ci dxtffnds alMcuit t o th« i t i# i l « of 
ttw lurlilt* Sappinaiofitia. «tt«eh«S to nMiitiUA* tiytts 
i«lth ndli amt IJL<is» Thii rtft io of smut and hMd 
l«f»;ith vax l « « fsom 4*8 to I m ^ ^ taptrli iQ 
I30«t9xioriy« Ttafth, audi fin AMnHt, 
m i s«rr4Kt«4. A ^aoAM* r m ^ r of dlK^insX aeaXat 
alof^ thtf midNi»nitr«X xtt^ion m»dif l «d Into fMiiit<Ni, ^ r s a l f i n 
dM^ihtly li«fc}r<» t M or ig in of v#nt9«X f i n . iiorsal 
f i n a i J t i iM ant x lor iy* f i n roacMjig tho 
An»l Hq^&nt in fcont* OaudaX f i n forkiiNit 
Immt ioixi dlstir iBtiy lax^fir than th« upfi«tir ona* ^4aiiqiinal 
of eaudal f i n hi^Hat than tha cantx^i on»« 
%aiaa sMoofcliv eyoXiiid and j^aead i n h«»ritontai rmm not* 
eiooaiy sat w r tha abdonanf tha Xatajral i ina aealao 0O»il0» 
iavo*vantral aoytaa peit*i^anitffiai aoutaa Bmil» % « t vanlval 
Mutoo Highav than vanfeyaia* iody i>«i#it a i l v ^ whita* 
oMoaiit on tha liaok vliioh taliMit a gxaan&ali tln^o* ^tevgin 
of oaiidai f i n Maikiah, A daxk spot ptaaant or ^»aai«t on tho 
•hooiday ai>Qwa tha latavaX Una« Hahind tha opateyXi»« 
4 « 
Th« pr*s«ftt »tu<ll«» th« m v i t i o n of t l i « f i n 
t amulet 
a. i4..i6(3/lU13)t i2»i3f 7«6| A. 
'ni« atifximKt of f ish j^ov^wd by th» author 
awaKiatttiiA, .^Kliltaitittii^ 
a fmnfm^^v f ish Irttaiitting iak^Sp 
tanke «snd rosoyimira thirou^out Xndie and I s « l so ^ s t i r i * 
i n t lw >aouth m f^ up m th« i i r ishiu and uotiavajiy 
I t hat not ^ d n ropovtoci fmiHi th« frtt«hwat0r» of 
fth^fii^a eomtit i i t#« a sy{ist<intidl, laavt of oaftoh fron 
tful I t s » t f k « t i s l o m r 
«<MipMPid to o«V{xs« tmt th« iiuantity u t i l i s o d i s ootisidNiv* 
•lily Mof«* A snai l psvt of ths eateh i s eonsiawMi by ioeai 
psiMiation ul i i is ths jrsst i s tjransimrtsd to Msst dsn^ai ultsvs 
i t i s i n <ISMifi(l« Th« f ish i s eonsymsii loeaiXy i n fvssh 
condition and Markotsd a f ts r saitin^ and sun drying* 
^ A nt I 
m^-Mixm MO o jcurx^j ia M a u L 
Hmmrnm m^mmm 
intnonMCTiOH 
A xwsAwoisr i s • ttxiMnfto of inpooncfod 
sstititti»llf for © i ^ i «itp.iiy» mmaw e^mm 
ration* glood eont«il.« u m m m i i t l f l » h « x i « « and 
flfthiiK}* About 3 ia i l l ion haetinrdft of btoh i% availabl* 
i n jr#ft«]nralifs mit th# y<is#irvalJr flsitii»rios i n India liastfo «ii«fty« 
bettn i n -Mtitm i i x p M t « t l o n of thftsa X«eustrifi» 
•n^jwwwanSii foi» fi»li#*l#« wat mmw esfmictemd « t tfm 
t$jm wh»ri inDoun^t t i t of r«iV9irin« i^ouxtds 
^lysieai and eharictsr ist ies of « ars to aueh 
dlffarartfe fwioi a that onXf a ftoXaetad vaxi^ty of 
at^^aXt -ymf^r fwisaining i n thm a t i l i A ^laneod aiito««« 
of inf iy«»m» of l i w i i n o eonditiorw on th « l i f o of tho 
f i thas has baan vrnxxkMy pwaaantod tiy Htkoiaky (1963 )• In 
NLa own iworia i^artitioning o f f tha with Amn 
and oyaating vaaayMirs* aan on tha ona hand daati^rya tha 
oondltiotii f o r tha roproduetion of ni^ratoty fiahaa, toy batrino 
than f r w a s m s to t h a i r aiianniiig tfoundt. aoaatinaa aotuallir 
daatroying tha apamnlng gioiiiidai toaeauaa thay ata ttfidar a h*«d 
of watar and ofian Haoima a i i tad up. Qn tha othar hand, tha 
raoarvaifft fra<yoanitly profvida laoro favouraliia oonditiona f o r 
tha U f « vf Umnojahii fiahas than thara i«aro i n tha toxmrn 
ftffOMSt ind thoaa fiahas Insraasa i n alMmdansa, M tha sms 
t iaa tha oonditions fo r ihaopliii f i i ^ s offcan datailorata« and 
thasa art forsad to antar tha trl&iftaiias* H n a i l y , tha 
i 9 m M m of a r ^ M t v o i r Qii»«tXy aff«»ct» ttw f low of w o U r i n 
th« f i v m t whioti eh«ngoo tho eon^tlomi fo r tho vosHPCKitiotiofi 
o f lOMifiigviftoiy fisftoo* Tho ma o f tho floodU»o«daiio I n 
irfUeh thtt f ish tptiim i s vodue^ttt th» dMroUofi o f th » f lood 
ptxiod I s t h i s i t mHuTmlly xoflootod i n tho 
xos^roduetlon of thmio fishot* Tho totiil, voIukmi of th9 flm i t 
•Itto ehun^^^f i n oonneotiori «dth idhloh thoxo lam o f o i l i n 
tho of toot ondi lokott ^ l o thozo wmf bo 
an ineroMO i n tho s a l i n i t y of tho i&ttuaxlno pajrtt of t « « » and 
•olt lol^os in to Mhioh cosiuljitoti w«t«tft diftohnx^o* Tho li iolo* 
^ o a l titock i i l »o ehjn^tfo. A siqaif ioj int oart of thw tylogonie 
«l«m@ntii oceuBnilitos i n tho «ndi mi Jlon(]i»r casiriod 
out tho xiv^nt in to thi» « i i « i Mhieh oautoo th«r food tui^ply of 
tho f i »h«9 i n thofto ostuafirw xwgiono t o its gzoot ly xaJiieod. 
t^aitirally tho so^iotion of tho food suf^ply nffoot* t h » v^onffch 
r « to» fat e<»«tontt foeufKUty^ and othay '>^paxtioo of tho 
ooM»aioial f i thot 
In viow of th# aOovo ywatonin^ i t toons abaolutoly 
oosontial that hydvolkioloQioal tucvoyt of th® vivoio l i k a l y to 
iMi isoooiidod Oo oavfiod out and tpaoial oitiahasis f i von to 
iohthyofauna idth tho ain of datawdnlng tho toloranoo lovolt* 
l i n i t a t i o n t and aiKtvo a l l s i tw iva l and mpa^at ion imdav xoto» -
v o i r oonditiont, Tho in foss^ ion so <;iainod noc&ta eonsidaration 
at tho (9lanning sta^o i f at a l l tho popylationo of f i thoa and 
lOioll f ishot af« t o bo {agopavly oanagod and ra t iona l l y ouploitod, 
ml m 
I4tm thift « iMMiMr of hm^ 
eofistxuGt«ii th« ^Mirtltigi md no)iific>itian m thin^ of th* 
piMit, om omm/t but «dth t h i i i r tt}(i«it<»r»« on 
•vwr faulty i « y a i t from viim point* and y « t flndl out 
o f f io io i^ tfKl i iffdctivo m m u of th® eomar^&tlon of th# 
3!r«'Soux«i»« of waiter anvi I t s i>liM«sii« f r m theto rot#3(Volv« 
annual f i «b catch af»tju.nits to 23iCX3CI tmm» if :>ro<iuetioii 
i « assure i tis ^ arotind 8««iO kg/hact^wi. iut 
y l» ldl i r^ mora 40 k<|/haptii3r«it 
th^ ijotontiai of to t# l irrit^m jr»««rvo(lr« can f3ut at 
lets-ll 125.CK>:) toiV)o«. 
I n In^Jla antl Orau^ht bath iilay havoc, mom 
r«»s#woirs » » i l l e<5mtiu«t#<i to c o ^ with the natural 
t ios* Ourimi th« fioason th® jfiv^r© touch or cfosa 
tho najHcs and! ov(»rfloi«t thti mx-^uM wj ter can bo stofod 
i n tho xotoivoivs to conlxol ffXoodlnq and! irtundatlont 
tSuf&fi^  tho fixy opttiXo th# lji>Jouti4o4 wjtojp can tUyoftodi fo r 
tho lvx i9«t iof i . M Xoant for th« fatui*« r^fturvolvt «tid thoM 
• t i l l i n piUnnliiQ imk. of porovision fo r eoMwreial f ish«»> 
i « « o r v m p t M r n ^ fifthin^ M i l l f ind no aweuso. 
A tunroy of Utornturo rdVoaU th«t oonsiilorablo 
•tudio* on tho neology of iokos md iwndSt ovon imlui l i f ig thorn 
of U t t i o flahocioa l s o o i t i m « t lnfoini«tion on rotcrrvoirs i t 
te«nt l y « fmmit rt^orts iMleh «ro ^nrollablo to d«to psrtoin t o 
tonks and rotorvoirs of ^n ln tu ia r (^ >oifth^ India, iMit fron tlio 
fin* I0 Tam^rsriff o f M i n i vmvvat l r . 

UndmwomiAh of Qr«i it«« th « « « talantt i s m Ckiaiwiii f » « l u x « 
« t th « Blom of th» l iMi i i . Th« to«tin of tfio rtt»<»vtfa&jr i t not 
mooth M to ImMn^ mmmulMm of ««( i t ion ta4it«sl«3.. A 
Jl«y«jr of yoiiotHlsh auddir s i l t astdl t j r M l tho bottoa. 
7h« i t eh«a'^t#xis«d ^ rooted aquatie vog«t«t ioR» 
mostly limMsntsJ wiMKlt. i s r ^ t s oioair snd maintains • 
TpS.a* Hai«*>v*»rt oioso to tlie banks iw»caisi>s tuvbld i n 
i»oii»a<»n sii#son« diraetion of i n i^bxth^^lotith* 
AS«ost s l l ffos^ntfiKtor fishos vs^atossntsd i n Osnt^ os i l v ^ r systsn 
Slit found i n iaiguX. ^ r n l M m of «ihsiflii3s« ixlvalvos 
^ s o fiouri8h* Tho str^irjqs protiuotion of fishes 
^ utisi i f ishts ooBilxlnod i s 47.3 k q / h m t m on f u l l s t o r a ^ 
IrnfX^ 
fiifMiitiiaiiy gut^miLy* 
m s f t f o l v 2> i s s i tu« iod on th« foot of 
KiMson hi l i s at J i taigsf i l Khatsna ioad« 4 ten SMsy f m Nwiak 
Mats. • saeiod ^ a t o of i lM i e m m M t y i n fiatndtai Qtsts iet . I t s 
«oo9»af)liioai iosaUoo i s l . « t . ae* M* fi» ion^. 79® ao* ia* 
Tho iMMd shapsd savthofi dm »dth i9*3 kH iofsith eoostmstsd isf 
tho aeato aonoiiwsiii IMS osMissiofisd i n Aans* i f ia* « « tsv of 
tl io Osolis* ThansfOt icasltio f ivovs and snai l h i i i s tvoau i s 
disoltaiQOd iapoumlsd i n ftenakss^ar* Tho sossivoiip liss sn 
sfloa of 10 s^avs « i l s s » i*7 iskh aeios of f ^ l i wator stora^o 
oapaoity* Hio aaxiaun wator spcoad on h i # flood l « v s i i s of 
tho OKlsv of ''Oe.9 ft* whsfoas mLrdmm/dtt&i stora^* i<»voi 400 f t . 
» ID — 
S;ilUw«y esrmity Mng SO^OOO Ctitae*. Tli# bottoa of th« 
i » lAf^irly ftmoirth ami h«» midcfy gramX 
m<i eon*i(i9rM9 «fU4Bttity of ^ t r i t u m , aiin>etion of flour 
i « th « 48 i n a^iiciul* 
AT aniAL^ ^H 13 M^THJJii 
on topo^rgjjhy, watBjp l«v<iXt of th » t i i»«fw 
voirs ami j i^nfdlJ l ma QbAMmd ftem C i v i l Constsuction uivision* 
ia io iX ly* p»«tidM.t»i to wind <liir^i<sit nmS ot l i » r 
f«4itajp9« mr0 on pi«rr«<in«X otm^r^^Mwrn* Mm&tn^msic snd 
wat»r mre misauwrn^ by » o n i i t i v « cttnitri<)r«d9 
th^xmm^^w* iurfaco uritdr t i^m j^Uia f i w 
{tifftfr«fti spots* plaao of d v o r di&eh^x^Oy iaouth of b4r7i^d and 
soni», ovosr a t^i^ riodl of i5 raonths ( ^ t o ^ r i977 « 
i n e « i « of mi JL2 mofithi; (iatwafy 4970 ^^^m^it 
19781 i n oaM of <»«Bpiing waft e»ttL@4 out i n tho 
i « « t wook of Oioh nonth* laK rooocdoii tho h«|o of ^ 
indicator (aoK)* ilothodoiogy fo r th« anajlysos of 
dlftaolvoil oxfQfffit fmo 04iffli0n<li«Ml{to» oavdonatot, Meavbomfto 
inct ehloi^tlt mis th« tiig^ostod ^ /^•rioan i y n i c Hoaith 
A o m i a l l o n (1960). Th« trant^aroney m flioaau«o4 ^ otandavd 
•aeelii cHos* 
o a ^ i i a v A T x a N i * 
^aoonal data $ioxt«tntng to pliy»ioai and ohiHiioal faotom 
» u • 
fo r th« ixtgiod i^Tfo-TQ h m tiiSiul«t9il <T4ilii« 1) and 
i f i 3t 
Tfi« MM 6, a®, 4i« loa» JUI1« XTB 4ni 136 
nn i n a*ae«ttlN»r« Jimi«jpKt i^toucvyt Mmtiv Jun*. 
August «rvi ^ptMiUvr* i n l o e « U t y . Zn 
H^nakfta^ar duxini th« miHiihs of foimiasyt ^xehc Aur i i t J^ Jtrn* 
JttlVt ^quat and i t was as JL03« 42* 307* 
3a5t 3SB KB toQjSttctiirtXf• The r&ilnMl mm i n 
Th« wint#]rb»jrainf«iX a f f te t^ i hy »ntl i n 
th» •ummw by tho SouthwViost monsoon. 
r«8ain«£t oioutily iluzir^ 
Tho monioon so««on wm e h ^ ^ t t t s i s o i liy torjcwntial r a i m , 
Qeoasiondl o i McSy oonctttiont .aMvaiiod i n Janii«xyw'4axeh 
«4th laooip rofSi^tiona* ^eooiii&tation mos iow, i n vmoinind 
nonthii of thfi Y&sw w»athar uras mnd oimny* 
Tho dftnoftishoxie t«i»p»jf«tu«*t «t io igu l 
wot 4 U t t l o l&mr than t h ^ gt Nanakoa^ar (12.5 •• ^ ^ C ) . Hay 
waa tha waxaaat i>aft af yo^ift « l i i i a J^amiary tha ooldaat ona. 
i ^ t a m of ehango i n tho watar taa^ratufo waa idont ieal 
that of tha ai»* Zn iaiguZ i t ranga^ f i w i (Jamtavy) t n 
3 ^ 0 eoMoafod to Nanakaa^ar ilta«o i t fluetiuitad batnaan 
m IS^Cy with MifftoKM and «aiciiMM tansMivalufoa i n tha aaw» 
MRtiia* 
Watar lavai i n d a i ^ l toaarvoir fiitotuatad f r<» 203,9i «• 
» A2 • 
210.46 f t , i n HmUk^m^ i t wM 679*79 * m . i S ft. 
Th« mmdmm Imfl mm f)ot«d i n vitigutt (Saigii l) «fi(l 
(N4fii^049«r). Th* ninliMM mm mocvtodi i n ^ and Jum 
i n A i i ^ i iiKl m t ^ t i m i i y . 
S«eehi d lM Mffj»iur«»«ftt« 9t ivom sovn te tf«xy f iMi 
230.7 a» (Mazch to 24.4 em (Ju iy « Mnqmth An ifiBf«A«ing tir^nd 
111 iittmpAtm&'i tKKtie^^ i'sm o^tt^mt t o Mtieh, dnd « 
ont durii^i hmUX m. I n faaiciaMin 
(244 en) m4 kIhIIIMBI ^m xwadin^t om^imd 
i n snd mt^mctiv^kf* OMUnln^ o i ^ i r «»»• 
ill%Q9mibl« tsm msll to Hut mrn^vi i . o , , ftm 
upto iirnh^ vakim i M i n t ^ m d a 
aittftolv^d oxygen oiineffntratlon i n suirf^o t«it<ir of tel^ui 
rostti^oir r#co»l«d h i ^ i n itonihii of Jee»nil>«r ( iO.5 w ) 
and Maf ( i i . 0 npi) and Um i n ^ i^^ tMt C6,ft mm) and ^^aai i t i* 
(5,9 i m ) . A ^iraduaiiy daovoaaing iMfttaffi inat notieoabia duving 
HoMOvar* i n l^aktaqav tha disaoivad eiiy^an 
iaval fiiMtuatad fmm 4,6 pm im^^m^wi t o U . 8 m» ( i iay). 
Vaitiae i^aifftainad a oonatant daoioaao f m Juna t o Soploatear. 
«tat«r was taatad for fxoo oaiHondioitida iMit i t mm found 
aliff»nt f r a th« aurfaea wiitajr of tha two »aaaivois« dtttinn tho 
atudy pafiod. I n ia i^u i t oaviionato was pvaaant and vaxiad f i w 
pm to @»0 pm ii^mtSmrit bdoai^yonato o^^an^ad 
m mm 
ul tv v«lii# «f«« mmimm pmi i n ^ mlfiimm (MmB ppi) 
If) l it miil miiiisiin) m m 
0m i ^ } dRiS 7.2 97*0 
i^of) imd ppi i^p^maimM) tm ims pm 
m^ S4«B piM fur t#t#l di l i i i l lnlty* My^dmiltlf^ ttMi 
tjpond of v - j i l ^ i o i i i n eax^n^®* bdCAJ^FMRTU «IIKI 
wds stx lk l f i f i y e i i^ i^r* 
diloidldff eanc#«tri(ti0n <if wat»ir ppii) I n 
Jlin# and lowat pmi i f l i n th® In 
th0 ^Mhm «r#a mctdnRisi im^*^ 'i^ pnl i n wm/th of mlfiiiinisi 
In ^i&ml fJLiiGttiirfe*^ mtmm 7«0 md Tti»K» WM 
m 4mtXni%& aarithiy pAtmm ©f Vfjpiiifetofi I n pH mhm, U k « 
t l i « t i n tfm Itn mwimi wlthit i mwwm 
ttmm ( 7 a « 
u t S G U B B i on 
F|tietii«ti<iiis i l l tmp»9mum k m m t o af f «et 
t h « ii*i«li ltifi9 ofig^MHi <iif«f$tly «• i M l l M t l ixot i^ « i t*f« t i f l f i t 
i l l t h « «on%«»t8 of iMitii«fiit oyeJUi mid MnWfi l 
HiogofHo piatotooo iNkitoHifiiOAt i W ) * ^o ionu l v t i i o t i o n t i n 
tho tORipAVJtuto of i n i f d ^ i mA w m m t ^ n 
14 
W9rm eo j r r « l^ «d idth th»x«B«X ear^ijltlam of 
Ifit^nti* h«4tlnr} of dijring th« tunny i i t « th « r I n 
mMmor$ 99?mi»llY in tiiificis «i»<atit • iihtyp l i s* i n tit* 
t9ap»rstar»» I n a^tHti&n to ii£.r««t aiMovi^lon of solar 
r«iiiiiti<ifiRt i r m th « s ip is^  «JUq tr jusfsnrod t o th* 
I n th<t stm»mm at noUssstiitt J i f f » x « t i t i a l !»ot«wt«n s i r 
and Mjtsr mf n^r^sfi th0msl « t r ^ i f l e « t i o n » 
hmmw»mr» ahortUmdig eafi only tm thmi^t of « rsmots 
iK i » « i i^Uty« Srifilvassfi « i« i Hso & rM>vliia (J.964) 
i-uls out th is Ftisftcnsnon i n Tufie^sDhsdrs mssfvedrt 0kh»w 
woirkors (ii^nspsti. igsns OsnsP^i & Chseko, 1959| Siihs tk^JL** 
i97U sqrsa «dth th« {iii^sfies of iJ^tmmitt th«r(»«X s t rs t i f i es* 
t i on i n troialcsl iskss sfid rss^tvai j^ . Isit hdid thst i t oeeurs 
tmiiaorsxiiy duxing ti ia« sr^ i s bxoksn u st n l ^ t mhen ths 
dispaxity i»9!tmm s i r stud wiit«r tesi gsts tsiirdmisodl* 
^ m t r M m of i i # i t i n an sfpstie mmymtm cispsnds 
upwi s misi^r of fsetors ineittding in tomivs ri»Xi«ti4n» t h s i r 
sn^Is of eofitsst» istittAdo« oaounts of «K«soXv»J or suspsndsd 
nstttcisXs (v^ish, a ^ t n s r . i9:»3| Hutchinson, 1957 
-^gn i t lemt rsikistion i n ths Mjtsr trsn&issrsnsy duxin^ tho 
fsonsoon sasson sould ^ sttr i imtsd to pioor synshins* inf low of 
s i l t y snd middy wslsr idKioh inersssos ths tur l t ld i t y , I m 
tur i i id i t y snd hi^^ l iQht pstistrstion durinci othsr ?srts of th* 
yssr «rs sssoelslod with ths luMurlsni ^roiAh of rsotsd vs^sts* 
t ion» psrt isuisr iy i n ssiis of asl^tii* 
m mm 
Aflfunftie «nviroi«i«nt» iwyi^ttfi thi^iii#i dlsiMt 
Absoristiwi fiow «f«l pluitii«ynth«tie « o t i v i t y 9f th « 
i w t i ^ f i l flw* ^•min it i n jp»l*«»#ci «• « imoduot • tmrnrnm 
tur4 alt ers thft <tiftftiiXtmii tafj^ ehat^ tiQ th« 
holcHii^ of 
I n liiaiakfttf^ar h i ^ ei>m»ntrafti<m 
of dOlftsoi^i oxy^ttn i n th « ^wwontoon ^mmmr t««eon e«fi tMi Ufik«d 
tedlth i l l t i e^n^ ion »v®n a(t <j3P«i«t«if liddfe idhot9syr)th«ti« 
o e t i y l t y of lanpulntiiins of f^iytofslof^on and 
A f t « r <l«eilfio In nonsoor) th« di»«olwt<l mtfgmn eorttttiit « f iiNit«jr 
to id99 i n nifitort o M o u a i y to Jlm^ tuxtjidttty «fid 
h#r»e* tjpansiXHPtncy* an l^ f o A w t l o n of u^^k® iw t h « 
of ox^aniimiil f«»»ialr«tion# I n ©ittwr oxygon 
io¥« l r^M^nt ^ m th« ixiniauei o c^yg^n tolorMio« f o r f ish 
Mhieh stands At 3 pm mmt^ILm to 
esiPliOfKiHl^dt «««« noifor wsonrt i n tho mwtMi^ «f«tor 
of i o i p i i mi Nonoktogajr iv i t io i i t l y , 
••flKm<ilMl<ft i s Mdiwioa iff ttio Mot a dufin^ tho pfooost o f 
flooplctfliofi i o utii&sod i n ^otonynthooio, or oloo i t onto«t 
in to OMbtAOtioR with son* ouiMtdintott. Tho ptioistonto of 
ooilMifioioo ond Mtoftoonotoo suliotoiitiotot th i s viow. thooo 
VmMNHMNUt tho tjToiiof^MP^tion produi^o* Tho MooriMmsto lovo l 
i s 9«n*rslly h i ^ r thsn thot of ct«n»on«to, im^yin^ thst io f^or 
4Mioiif«t of osfbondioiiido i s wt iUsod i n tho foasirtion of tho 
fomor and • r s lo t i vo l y snoi ior <iu«ntity i s svsi loblo f o r tho 
f<»iii«tion of -aoatonai jMHit^m of fluctuationt i n 
eajcbonAt** b&e<iit»ori4it9 ana e h l o i l ^ i n th« two r»*&fvoi«t 
ehidf ly to th« w^itor iiiKsiini^ I n t ««t«r voluao 
I3S a of lo^^ incs&mm vmIu^a of th««o 
nubntmem ani div&mXcm of e$»n®l<t9r«)>l9 f|u^ntity of w&t»r 
dktrim fiM»n»oon dilutes t h ^ . This i a in eontoxaity tho 
of (1973 i . ^mrdXtv^ and Me«7li0fi«t0t 
the fluetiiaffeion* ^gm cmm4 isf diff^jmnciis i n t h « i r iitiU«> 
gdition i n 4ioto»ynith«&ia* m«(}rdtiKl(» of ^fHmt^ 
fMtoftt Aottt hoiMVWiPi ^ as6<iitiifif»(l f«0H tho eoU« « t «d 
Tfi« pH sittf»t4in«4 ftueh an- in^loflnitii t*#n£l that I t i n 
<l i f f ieult to pin fjoint th« liaftis of i t » f iuetuat iom, in tho 
past oth^r havo t i l o d to l ink i t v«ith CAXbomtm 
\fmm»t ^m^rdmmttt 1972) i^nd ftiytopl«nkton i>lo«Ming 
(Iktitf & ahtftt^hjiiyo, mmt w^s Jono, ii973n 
I t i t iflipoit«nt to point out that i n 3«iQul and Hmtkm 
t h « iMdiiMi idth « ilf v««yinQ fffom 7.0 «• a.2 i s oondueiivo 
to fifth oultuM aooofding to th* pN » t u i t a b i l i t y i « « l « doAOi^iMd 
toy ft % l l i i y Th« ramio of of e i t l t i va^o watoy 
•UQ^oatod liy thata authota i a 7.0 « 0.0, 
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19 7 7 19 8 0 
r M 
mHMmimc mo mm^»TiG .^UMti^ 'Jh 
mmM mm ) 
1 N T 51 O 0 C T X A W 
md mati^tifi ritm\S..m mi f ish«s axo «*• ployed 
i n syttfwiftlc® fo^ ldtnt l f l©^l«Ki tnd elasti i f icetlan« at ulso 
i n d isednin^ ing th « vaets or saii^popuij^timt i n th<$ %mm 
bodUtt, i«hthyoiooi£.tiK 
Ciadsil, i948j %tiaif©r» 19^1 19S2f ichwfer & A950| 
MARSR, I 9 S S | I 9 6 3 | W T O T KHAN H Q A D R I , I 9 7 0 ) 
hav« .oxisvidecl eor?4toaattlc on mmy ils^ n^mcim and 
th»i .r u t i l i t y in of stssck s^a? rm^* I n 
diffejptitt ewif ioiwints. i L i l l - and U979i 
©utUnssd Rr®rf.«itXc ch^ract^afs and faetort 
r^&pcmihle for nsiiWEleal v-'niAMmt* oth#r tiontxih^ 
iJos's tho fi«il 'J havd f i i fni ih«d infoniifftian an Indian 
f ish &X9 ^X l& f (X9!fT)f Ourfia (IS^TD), Srlv«8ti»v» & 
Tyagi & m t m (19B0) J a y j i m (1900). 
fa r thi» rJthov i t nioiti9h«iii«tfi« af 
war* styOloJ (sniy tiy Chtssndatr <1974» 79) ^ngg^stsd m m t i t y 
of fu i th«v oxhauativ* <iff<iito of th « i n a d ^ M t f of 
h i t ^ t a n t «w>ilt th^tsfdi*, tfn<il»stals«R ii itl) s vl«w 
to fumiaii ooitjafohanaiv* aeeount of norplMROttio and m i f i t t i o 
« h a M t « i a of f x o i Salgul md tiamkaaQor vasomiso . 
« i n • 
M A T a n x A t i i A n n « i t h o o s 
of g* itKaaa^ ^ ( t e t « l i»fisth W M I B flu) w l w i i i i g 
i30 md ytO w f Goll.««t*<l f imi M g u i «idl 
m p M t i v t X y * H k th« vafious m»muw«mf1t% t o w af 
tfhleh t t « shoMi i l l i*l4(t« th « eOffi#*iiti<Ni«X »eh«aw fi«s«zlb»d iif 
(1957) watt f o U m I * 
jf^tiii, (ri.)i f*wi t ip of th« snaut iMMitli 
i t eXet« ' i i to t i l t if»mi»st of odu^iai fin* *x*, 
^andmwd laiyi^l^ iiiKh i^utmw^ fmm t i p of snout (nhon »oiith 
i s c lm^d i to tho m»tagio3t of th# l « « t so^i* 
lM#ir<ii iifio* 
^ ^ ^ iawath <!iL>t iJtttarwo fvm tim of mrmt awjoth l a 
elooo'J) to th« ^ s t e v l o r moi^ ^aiK^iit o f 
' V -
x i y ^ ^ (a i ) t mstADBO fxoii tlio pootoiior of m t ^ 
•{Mieio to tHo pootoxiov oiigo of tho i o i t 
«lon9 tho iotovoX U i i » . • 
i t t r i ^ ( lOL) i imm t l ^ of tiiQift CidKon Month 
9Xot»<l> t a tho ixeigia of tho i l o i « « i f i n olons 
i tO IMMNI* ^t^* • 
Eill^jllaJ^gflallt, Ototonoo fmm oofttofior « 
««fi9in of otnit to tho o r ig in of »»otor«X f i n 
di -|f|fy (Qi})t ^ t m m «fKt mvtmH^w 
m»t9^m of th « o i M t alono th « longitutttiKil plantt 
• V -
thfoiiah affgiflgii fj^n anat '^sith ot t i i « 
l>liiii» of or ig in of f i n , 
ftn A i O i^h mm* of ko^ « t tfm point 
of o«i(|in of ttitt f i n , 
paath af thA (OCit OoptN of XOIW of 
th* umdsl # 
Ctudjti laf^th CcL)t ^fttsne* ftm %mt l4it»ml Urn we^im t o 
t i p o f thik Umax ioHo of o«ti4«i fin* 'Vj^* 
Stiftiit langrt^ ty ( i inLj i Oi t tsmo f m tip of tnoot (»dli«n ttouth I f 
e lo i «d ) . to th « laajp^in of iaroox^tal liofio, 
^rfilft gmirKfc, 
A COM Of ^ y f o r ^ a d iieal«« ^lon^ th« Mfit ( l « t o f O l 
i i n t ccaiost U ) IM>V« eoufit«»J ffon tbo jaootttilor aiai^ifi of 
oiiaxoio to tho iiaoo of omtilal fin* 
l i a i ^ r of t «mv<»« io teoloo ( l t » ) woyo eountodl 
twm thm ontociov Imoo of 4of«« i f i n to tho i « t o » « i i i M mi 
f f lw i i t O M i l i fM to tho Ml<WV0fii»a Unt* 
• m m 
of seutM •10119 tlio Kt4»!V0filf0Jt 
l ino twm tiMi vofittfol plmrn of hmmi t o th* anaX 
of iirit<iii(»r toiftoo uiifeo thm pXm* of 
OXtgifl of fill* 
aaliiie of scutoft fioH tho pottoxior oxtxo* 
« i i ty of th9 bm« of ^ t o r d l f i n u ^ o tha ^n^sl oi^nlnQ* 
l^n wMf t9i9 i^rarvhodl «« mil m r « y « of 
clor«itl.t paotoralt wttfcir^ arwil and caudal f i m ufaxo 
eoynta^U For th is purpoaa tha ilm mtm & para ad and halp of 
fiaadla and la^ft takan. 
of vaadows ch^jpaetor® (V^ to y^^) with tho 
t o t a l Xan^tli ( x ) mirm imgk04 out iiy th® following lif^afitNoie 
ra^ranaian auu^tlimt 
^•rm log *a* « Intaxoopt ami *li* « aloi^a of tho to^ffoosion* 
Miiiihoda followod f o r •vahiH im of I09 and *li*, 
• o m l a U o n eoaff iei« i i t « oo^va i imot ohi<»«i|iM«o (3C )^t *t* afid 
fo r otiiar ataUat ieal paroooaaing of data mnico tho sana at olvon 
by Matlior and Snodaoor & CooHran (1980). 
T«iial langth waa oonaidarod aa tha ataiMlasd tMianatar 
for rofaranoo. I n tlio doi ival ion of raitioa of tha vatiou* 
eharoetm (Y^ ^U^* ^ ^ olytaifilfi^ ificlle«« of t l i « « t tliMPte* 
t « M t th» MaMifMMonis of tho {MroMitor wos* oxmoootf •• 
PMOontago of th« t o t a l Xon^h of tho f ish . 
yoX^omhipft of v«xioiMi noRtlontiii gmmuvoo of tho 
to tn l Irnmnth of ftm B^Aqul «nd Ntnoktogor 
hdw bvitn i n T j^ lo I mid thonn grosMooily i K 
Th# lo;|ic«thnlo «» l « t ior ishlp« afo l i n t ay* tho Aionlfieaiit 
eofieoioiion oooffloiwnts irKll04fto t h ^ fttondord i«ngth« hood 
longthy iKidf ion^th* oftilt dftonmtort liody 
do}ith» thxou# pvettiroit domal ^ eoudoX f im* jioat ocii itoi* 
poetciral f i n «llttt«ieo» eoudoi Xongth* sncut X«figth» m p » e t l v » X y 
v^xy ••!l9t OMt 039, a«97« 0.89» 0*96* 0.8S, 
• •ex tiada tho totoX lony^h i n BaiguX Htmimm and 0.19 
0.ex, 0,77, 0*e0, 0,83» 0.9S» 0.7«, 0.48 tiBOo tho 
totaX Xofigth i n f ish , i j ieo^ing for pimt o f i a t « 
IMMttovaX ffln dlstaneo totoX Xongth* tho oxfienofyto of oXX othot 
soXotiont wwxo higher Xn f i t h txm BoiouX fooofvoiy* 
A dotoXXod otoUatieoX onoXyoit (TuliXoo X X ^ ) lovooXod 
thot i i y tvMiMei f ie vodofciono. oidotinQ in tho votiouo ehOMtoro 
of f i t h laopuXotion of o t i o o o v ^ r woio not l iQnlfXoofit. i^iXtio 
roBioX ooMPOiltion of tho posiiXotion wm, thoiofoto, luXod out* 
Tho oovoiionBo doto uood for eonpoiifton» h««o¥»r» thowod 
diffojrontoo b^mm popuXotiono of tho two rotoiveiyo* Thio 
m SZ m 
« t x i i i i ^ « i i t thii t l i i t g« of d«l9ui mid 
^Xofig to m^Hmrnrtl. •ttmlf/gm^B or tuliiadiaitlatioiit* 
Thoir dllopator i n m Imjralwr to th« Int^mlnnUng 
i f i t«z l i i ««4l i i^. Fish fitook of taeh i t evxtAinXy 
inbxoii om* 
ikim v«lito« and va i iaMlUty of iraxioiitt eh4iraet«i«» 
thtt i r riitioft ani inaieoa d&Hmd tcntaX length « « 
t h « atmismi (g^fmrm*) f3mrmmt»r oro tii4ibor<itii<l i n T ^ l o 
Tli« ftiMiiineo of nazicttcj ( l l f f«x«ne« thdffc inciividtMl 
VAxiations I n thv rdl^iUvo of th« vniioiMi bodly fwits 
4IV0 Mithln blolo^iiCAiiy swtciitsiliie U o i t s thjit t « m t o 
jKiiiteict tha atticig«mti6«Xiy oxiQifiii!t»d aiioROrt^osii® and 
frntetxik ii«nlf<i$it i n iMsqulftiticm of p9Ri|ioft» 
t i o n ^ o bociy tliflioniilon M . alt tho sabui t i i to «an foxm iMoit of 
diffaronti jt i i tei th© fttoeks fusn ctiff«xtttit wnviranmentft* 
Vai i « t ioH« i n iHudfttiQ «h«r«et<ifs (tMtAlvSf »eiit«« anl 
f i n t&fni eUajrly in<ll««t«d lut alaovi 
mmm% of v « x i « i i l i i t y t^th in tho >oiMiI«iion of tho •«•• 
h« i i i t « t » «k « « i t O i f f iou l t to eoneiudo on r « s i « l dklffofonsos 
i n ^A* oxolusivoly on th* basis of diffoyonsos i n tho 
f«0{|ii«ney of oeourronso of thoso eh«Vi8t<»i« ovon i f oxatl ioit ly 
in<il0«i0fi. 
MonahOHOtfie or aMxistio data for nolos and fonaios 
vfofo thoroM^hly prooossoa atatistiOii iXy to f ind out tho possililo 
soM-iinnod difforonsos imt tha Xask of s ignl f ioani diffaconso 
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1.6 1,7 1.8 13 2j0 2.1 2-2 23 
LOG t o t a l l e n g t h (mm) 
X, 24 
U l ^ ^ M I 
s X o L a a y 
O F 
mmA mMm c^^*) 
I 
nm mi fi^i^mMa 
X N T H O a u C T I U M 
T f o M e oeolii^y of fish** i » «• o ld as f l t t i «cy MiAfie*. 
fmrnMivj ift feftoiffi to be j r funetion of m o i g m i i n 
b^oouM th« 9Zoiwth« dii¥»ioiaMfit» svpvodUBtion ate^t A U tttko 
pl«B0 afk th# m m t — of th« oiMi^y f t m food (mkolsky, 
/voeox^ncj to Chaeko & (1949) studios on tho food 
flftd fooiHiig f i ^ t s of flshos h f^vo snomous si^nif ieinoo I n soi* 
ifinq t lw vaiioiis t:«obi«MS of iiisoieuxtuxot booayiM f i l i n g 
iftifctstiy ean bs bfought in to l ino itLth industi ios only 
iitfion a fist si lad knowlo lgo m tho fishss snd t h s i r food otqtaeiimm 
i s avalXi^is* ^neo «»eol49^oal obsofvstifans an f i^ ios hulp i n 
fincEn^ out solutions of fund« i « i i t « i t^sg l^mut of the b l o l o ^ e s l 
basis of fishsfios* siX tho l inks i n sjiialisdtation of th« f ish* 
oflos rosKiiixoos ttust bo basod on tho kncurl^doo of tho aiodo of 
Xi fo of fishos (NikoXsky, 4963 In oth»y woxds* pmmr mmn»m 
9snent snd r ^ o n s X oxDioitotian of f ishs iy losouxoos i s 
psssibXo onXy whsn vsiiotts sspsots of tho n«tu»ai h istofy of 
fishos* inoXtidin^ <}ioi«th» bxooding* ndi^rstiant snd o s w i s X X y 
thotr food snd fooilin^ habits sxo knoHii. 
IKor eonsiusifln on tho d iota iy of a paitisaXar spsoios* 
tho i ius l i tst ivo snd ciuantitotivo tth«i9os i n i t s food* diiftnt 
i t s l i f o s9sn Must bs t # s n into eonsidsration. Tho disft of 
f ish doos nsft M a i n oonstant as a fosyl t of piofound vat iat iont 
i n tho soasonaX abundanoo of tho food itons and tho ehan90«t 
though MAfi^fuXt i n thm ttfuettif* of th« of footling 
««lth 9fQWth« 
Th« t^md and f^mftLng H«Mt» of Indian f i « h « » hmm b—n 
stiMii^i iff •mfWMl iohthyoXo^ftts (Khan. i934t t 
Hora, mmt ^ktfskwtSmm Ohosht m&i 3ap«t & a iXay t 
i^SSl i iaxoi ini , J1954{ Dat & 4oltra, a,tit i938f 
^non & Chaelcot i99ef & i99e; V«thi tht» I9mt 
& 19631 Oavid* i 9 « l t & Jhingrati, 
^aoalafi & Hair, & 
Karaeiehaftdafilt 19701 li^talf XW^l 1973 f Jhin^rarit i972, 
19731 J f&t i & Malhotrat i97S; » l i « tafa & J a f x i , i97B; & 
FIJALR. NI^JP & mi^mrn^ moK 
Jttv^vaX aXuo ftpoelfleally on food 
»o l «et i\dty of f i t ^ m Jl94Jt; Hot i. ^axts* i94 i ; i4M«it 
MkMk*9 J^ ^^ t^ Cvaaier & M^rtolf* i970| »ltitehit«on» i971| 
aiixl»ii<i90t X974I C«« t ln a l j i . , i974! a^Ssian & 19741 
I^Mtafa. i976j 0»arl«n H 1976t 1976f 
1977f J a f d 4 ^^stafa* 19771 iiaaon* 197^ 1 HirK^laft 
19791 ' ^ Indan , 19A0i Vlnyaxnl^ 19aa). 
Chan^sia i n faao^n^ h a ^ t a ^luiin^ y^oi^ fch hmm tMion at i i^ai l 
tKf ThoMas (1962)« A eaii|3V«hansiy« 9t\ktf of fori^o i*«tl« h«t 
l^on Mad* tey ^^ ovdt & m a t (1974)« A aodif ieation of 
•laot lv i ty inaaxf arM th« fora9« ir^tio ha« alao baan latoaantad 
ky 3t»auta (1979). Coffiolatiwi iMtwoan food and body Mtlght 
was o^orvwd ^ Mookoi^aa fk Son dupta (194«>» Food and hoMltot 
* 2» » 
pMfiitionifm w«« by ci«oi9« & H«dl«y (i979). 
XnfoniiiUoii «wi leveling 3r«ij(tion» And «oi iptt i t i im i s 
i n th* woxk of m^mim <1930), H « f t l « y (1948 
Th««4i» i ^ t l a n d ^ t m t 4 Hal l (1977). Qttf 
m th « x»J.«tionshlp butww^n ^ut and boiiy langth i s 
availsbl* i n th» work of ^ i t i i i s s i n i {X940),Sir)ha& Moltrs (1976)• 
^axena & Chltray ( 1 9 6 4 A dttailadl aeeourvl of th« noimtioiAQy 
and of iSflotie cmcM i n ; l i ffax«nt faE»i]i,«t of f iah«s 
has also Qiv«n Ailtiaullah (1949 i* Tha stxueturs of 
th9 byeeo^ttyiyngsal rogiort of fishss with diffsmnf. distasy 
haMts was studied by Kaikior (l957)tSinKa Miaitra (1976) and 
^axana (1930 Howav«x ,^ th « diat eoRimit ion of ghaaara 
flow slv®*" aan^a noa* was studlsd i>y Jhim^xsn (1972), 
Oasplto vastnass and xieh Hittsass pirodyetivity of 
BidguX and i^anaksaQar Jri»««syoiys tha aiuthor i s nsit awax« of 
any infomatiofi on th# Molo^y of f ish«s or ^they ar^atio 
ox^anisns inhalilting th»se inpoundosnts* thu pir&sant work on 
tho tvoiaKie soolo^y of ^h^ora (Ha»«) froa 3aigul and liinaii* 
safar xosaxvoirs deals «4th tha c o i w i t i o n of food and 
fora(|in9 intonsity i n f ish of vaxious sisos, BMttiyity stagos, 
and i n d&ffosont saasons of th« your* Xnfoxwation hos siso 
bsan msantod on soloot iv i ty of tha food oi^aniSMs by tha 
mataiy lioMt of tha aKaiw^ has Itaan oomlaitod with tho 
s t w « t u » a l Modifieditions i n tho orgm of fooding. 
MAT^iniALS AH a ti d t ii Q Q ^ 
MofithXy of g,m mm raneionly 
6dI.X««t«d ftm dat^ul (ma^it m 4l4l «ndl (nun^KMliSh 
mrm wimumJ fov t«t«JL ittfigth and iMdy Th*»« 
<it»tt«et9<i fiiit» eauAl vmm»tmi toon af ter th « 
l a i ^ n ^ of thtt f i i ^ anti iar«ft«jcv«4 i n XO.^  fo» i «Un* Ttm »«aii»Ung 
wm 4kmfi iMt^fffi 9*00 ^ to U , 0 ? m and is(»tM»«n 4«0C» m to 
6.ex? j i l tlneo th«>ft« is^xiods thu ^uts mm fmmdi to 
contain food itmm i n fx««h and i i a f i t i f l « t i i » e<MKliticm« fow 
%hm a t u ^ of omont of fondlng a daois inel^lon wat givon 
thiDU<|h th« an^ia of th« Jowit and th« yoof {^aX«taJ and f l oo r 
of tho tKiceopHafyf^aaX eoidty oi^ wn and W40ih«d with 
mafior* Vailouo »ttiietiir#« ak^tohod psopoitianataiy. Th« 
^^ito tvara takon out ar^ th& f ^ do^AoaJitaii on tHair 
tuxf aco raaov«d« I h « »»<il^t at^ X^ngth of th<at ^uta mm notod 
and tha »truatujr#a of msLm» paxts ^jrosftXy stocEoit 
Th)too ftfAoeotv •«6h of 9 « » t out off f ion di f fotonl 
ro^onft of 9tit «fid tha i r eontonts tonov^d i n pitcidioti eontoin* 
in^ hn«Mn ifuaiitity of nf tar pco?Mr nixing two otilN* 
•oipXoo of Moatufod voXuho (0#!I wi oaoh i woto on oUdoo 
•oparatoXy and o}i4niiflod uttdor niexotoopi* Tho vax&ooo ^aofili* 
tonio i t « M woxo idotHif iod ypto with tho hoXp of 
koyti 9ivon by Ward & ^ h j a I o (X963i and m^tBitrn dL MmdhMi (J1964), 
Tho food i t O M MOM oountod and tho mm of coufitinio i n tho 
oiUMflipXot tolKiX4tod. Tho oeoumnso of food i toa i n tho 91ft 
m 27 m 
mm mm^mm^ mt • of th» t&t§i tm^x of th« ^iit* 
•xfltttfw^* Tli« f l M v imtndmmrn of ««Bh i^ftnfeten mm mimm»9m4 
m « of tho tMsl mmb&v of fmsd 4t0aft i n th » 
Th« of tlio »mim4lmmt»d food 
sand* 9mS mmrmf^gmtalUon iiimm mm Hf 
•POLFH T>I«TH«>D* •« IFF T M X 4 I^MLTFFIIITO ( I W ) , A F T » R 
th is atthod q^mst 94itlMfmto-gY xositXtt* 
Tha i f i t «m: l ty of itutliftcl ^^mAfAng tfm 
indttiEy (gyd mi^t mpmBumd as mm^m 
of feody th» fimimw of Un^ ^th m^f t i j io in 
9mh mmth maprmmd m of t w ^ j p of 
^mmimm i n t h ^ noitth. Ttif <5ut iongtl? 
j r« l io of M'^lmmm mm 
M ^ o t i v i t y of food' os^aiiiai* Of ^mlfsoi l 
^ 4i i«etivity InM^nm mmMtlm 
iif I v i o v imui «fid fty«e#»«fiiiJly mm4 Hy Ci97«), J o f i i 
f t « Hi 
A* m. 
i » •Iwetivity indox, x i «• PUSOOKIA^O of food os i tn l ta 
I n tho ^ut «ofitoifiii» oiid p i tt ptivotfloio o f tho rnmm food i t « » 
i n tho oiwiiOfiMOiil, i i o o t i v i t y indvx txm («#iOfi • 
food I t w l « loioetod out i i^ht ) to («*tof) food i t o » io h i # i i y 
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A # I « c t i « i t y iml«x stffvtit to s i^r^fy aim^mm 
of M l w c U v l t y . 
^ ii ^ ia a A T 1 a li 
Th« «t«uetuir«« of owqmg of foodln^ ineXu^n^ 
I9li#rifmi«al. F#£|ioii <if»(i ttiflt m^ of f^jji^fn hiivo ti««n »}tot«lt«<i 
a h AoJlflCigilons sarw i n eomeoltftlon 
i«ittt im^iUm hiMt& of fisih» 
i'ii^ultii of th® md f^uafititatiy* ntudiftt m 
of hinfd !»t>4m t^sonted I n T M « t I t IX an«i 
ah'OMn Jtt I s tvm t h « 
t h ^ this fe«dl» gf«-»®r5 dltjtio, al^aOg 
s^vfit^ mi i^mtom^ ioo;3l«iiktoi^c 
e i u s t j o o m , r o t i f « m , Ooaidos m#lk i»«exo>» 
vo^otgiion «n<l m m 
i n ijutgo fUM^r thvou^hout tho ^ j r iod of invostl^otion mi 
ooivKtitiitod otMiiit itU mA m Uttf MOVO tlion 4016 of tlio §m4 
of d o t ^ i mA NoRoksoQoir f i sh , m m t i v o i y . Tho 910011 •Iqm 
(•hloio^ltyvooo) mi <iioloMi (doBiiiotioi^iyMoo) mm th» m»m 
i « l » g t « f i t oon^ofifes Mhovoot UliM ^fooii olfoo (liyKoahyiooo)* 
d w i d s (iSooiddliottooo^ ooonmd i n snoil mmimm m^ th»iw 
fcofifttoney of ooouxvoneo woo oiso lomr* Tho toos^ionktonlo 
MiGfoomttotoorw in6liidln>!} th« onci oojWMHte fosoMii 
jRil 41 of th» fttt oontonto of gi* f e w ftoifui ofid 
NonokoodoFt «ot,MOtivoly« Hotifom ( i o i^u i ) and 
um (HonokooQov). 
• a9 w 
As mmh at of tho «n«Jiy««ii« nhoMWd tiM 
pMn^m^ 9f tnAll pivo** of aw»»v«9«}ta!tion «iho»# eoivfcrLbtitiwi 
to th« tat«l <ii«t«jry dlld not nKo^ tod Ukowtaiiy th« fx*<|t«*ii»y 
of <ie«ii»nine« of sandt mm (a^dqiti ft;3»«iaMifii) and 94,3^ 
spveiiionii but th«y fo»a«4 not aovo than ft.!^ 
of th« gut eafit«fitft. ariiftniah coXouxitd (utild*n» 
t l f i«d) n^tiir oo6uvx«ii in most of th» with v«rl«)il« 
pjpopoxtlcm* 
Th® food lt«Ms found In th« g*Jt« of fifthos of d i f f « «or t i 
^Itm hfvii bmn U » t « d i n T«t»l« m «na ineQr;:K}rat0d i n Fig* 9* 
In «iicte«»miv#iy high^^r aixo (iioupft of th«zii was « 
drntTium^ In th# rtl^itiv® pioportion of Jhytopiankton and an 
inertt«tc( i n xooi^Xankton* th<» promrtLm of »«tid wm 
low i n tho d i » ta i y of sn i i i i t r h;a(»eiefi»ntt (2 six* ^vous)^ I t did 
not d i f fe r I n th» limSf, Xntatc* of 
n4«fov<i^«%ion inef9«t»ri t?jr«du9lJly with the ^vtywth of tho f i « h . 
i4onthiy v«i&«tiomi in th« QAstrottOiiatic indoK of ai«io 
and fwial* dMti«* ^ « f f f » M ^olii* ivf and iO» 
Tho !»«it4ixn of «h« i i i « « i n th is f^arMwtvjr f » v « « lod that fooding 
inlofloity vNHi ••xiMun i n lAay ( i d ^ u l f i sh) «nd MKf^ JTuno pix Im I 
(Manaktagar f iah)« iu t diMilinad •ataatnoishicaiiy th«foafta»* 
Xt ywiainod Xow thvou^houi tho itomoon aaason. Aftar th* 
•onaoon soaoon mm omv tha i i i t4^ of tha food laattor inifOMOd 
ap|»jrt«i«lily* Tha data tmco sutMitaiitiatad toy of oniart^ y 
9ut« WNiith fXuatuatad ruoisicoeaXXy tha <iaatxo»oa«ii« 
indole* 
m WQ m 
01it«iy«tiofM eone«im&ng thw i r i t f tmity of the 
c is « Qfoupt t«tMl4it«d (rotf V) mvS pdottvd i n F ig . U tu^^tat 
tH«t «0tiy£ty i « i n ymim}9V iiKiivi<iy«lt «nd 
iimr^mw in higher Ui^o « of iTS «•• A 
e0r3m9mnMng imr^m^ i n th« poie«fit«gt of •ttpty ^ut* »uii»tan-» 
t i « t d s i t » fHirthor ejrowitb 0f in« i iv l i y « l to « a«Nimit« of 
2X5 m urM «t»9ei<at«4 idth iMitt«r intakw of th« food. 
Infofmjtifm on f««<iinf infc^mity i n finh^s of ^ f f o t o n i 
»taqm» of H4ittiv^on i s 9iv«n i n TMm Sfl anti PiQ, i2« food*, 
inci Act iv i t y foijrXy M^hfir i n isKiittuio v i t t i lnt 6t»p4f«il to 
MOfurlnQ vifcvins ond XHioovoxinq Oi^nt in i i v idua ls , ^ftwr 
ro*list#f4nr| » l i i ^ h t tho valtisn dioclinaci i n it?® «nd 
fi»nt indivitltfolo 
thifr mmtn^ of aatt<ir (phyto»^onkt<m «nd rnrnitom 
i m i ^ t ^ i m i woft hi^httJT i n ciiot of Soi^uX si3»eiaiof«i 
iMhoiCHias i n thoso inhoiaitintj tho l-iandcoogort aeoo^anktonio 
niejraojeitot«eo«t» ouliotitiftod mxt of tho iilant w i t to r . 
f i w i lioth tho cooowoim u t i l i t t d olMoot tho OMO ffuonlity 
•f tho oond* 
Tho o^ieonloQO of yosioiM pXonktonie forago os9onim 
i n contonta of gyta and anvironaiants ( ia igu l and Nanakaa^ar) 
of & olonoMith tHo oi iHtt iv ity in(i ie«» fo r thimo food 
itOMO havo boon talMlotod (Tabio / I X ) . 3oXftCtivity ia indioatod 
by tho diffovono* i n tho ti«o tot a of da « Dianktonit 
ooMpoftltiini of th« «nd th it of food i n tli* c^ ut* 
M int«v»fitinQ faot i « th f^fe with oxooptiont* tho m f o i ^ 
•iia«i fo r (Uffofwnit tymm of plankton i n i lo i^X ond NoiMlcftOQor 
w»r« idont le« l althouqh vdth i l l f f « r «n t iJoqjroot* Of tho 19 
of mnommtiH^d Jmt^^i^jtt^. 
lirtihiruijtlMMB ^ ^ n^gatl^iy iioX&et«i4 «na two n«iM»ly« 
ii.na<iiyiil ^tm tthmm m soieetlvlty «4i«tftoo¥or 
and tho xmt inoltidirm 
CuittitMml^y ^aOifO. Zyanofto iHidt 
%iai<fcnf iMOfo isonitivoiy noXiiotodi liy a« eliooro i n i i i l ^ l . In 
Hm%9kBmi^  uliofo only i3 of 9t»on oXqoo mm found t o 
cweun tho f i i l i 90l#et0i ogalnst lotg^t^mt^., c^i^at^tiM, 
Yffttff ift lrt iUi ^ ^ mmf9m4 t—Hm on f^itf ai1i,n«f mjaimsmam 
T^nsltliafntttwat lififfyif^trfBuiii B i f l a t i i i U » » 
fiXfiOIBMIe ond SSltiOE* 
Ntgjitivo t«i«»otion of tho f ish o ioor ly ovidont f o » 
both tho tMO 9onora of Hiii* gxoon aX^oo i^MAlUtitiMdS 
«nd roeordod iwm tho two looowolfo* Tho 
aporot and sy^otoo woro not favoured i n ulthor looorvoiy* 
Ai^ttVdinQ tho dotMidSt ^ ^ th« 5 90110V0 gIffriiftlllMIr 
gfliMSfiSata0M....»iid th* f i l o t 
thioo wofo ooiootod ot tho cost of tho loot two i n eooo of 
Aoigtil inholiitonto. A iimilam t«ond wo» diooo«fillilo i n 
Nonokoogov indi i^duoU thiBt llyudfciinlJB noithor 
9em»» i n tho out nor i n tho oniricoiMonit« 
« 32 « 
j^ MMigst tliw dl4itoMi9 th# avol4«fiB« mm torn 
Y, i i i tU i r t i> ^YitalfflM ^ a i r t i f ^ k * fo r 
fhaaitotfti* mtoHiat Bsldw» fttiaahU> S m t o u 
Naw^flula, iqithaf^^^ F M l l a g j f ^ Hyiyafeiin Iff j^ti^iym 
i n IftfttiLUJrtli amnMii rwt oeetiv i n N«fi4ifcs«9«t 
and tfm jranslnlfig 'lYnrillilMMi mdi l . «e t « ( i by 
t«l.«o«t* 
Coneoitiin^ th« gamlmtktamt th« iaieti»icxiititM#4tiit ftmm^ 
M as e m m f d to th« x o t i f » i « « I t i s virlttstit 
from th« fssuits theit j g i r t im , fliflhnlAt iitilMBtftlillMU ItoattUBtil i 
a^i^iui* In Mannksogsrt aXi th«s« food it«flis ineludimi also 
Qassiihmmu&m t i i « aciditionaji ,aMB<ttMiitii, ^ te t rKh l iaw 
••l«et«d )J08itiv«ly and Lau i i^ga nagalltfaly, 
notiffifs worw x«,acwa«nt#<l liy only t h m ^n«rfa« 
ttyjehtanf^fi and THf» last 9m did not 
f ind favour ndLth thm fisih ifuito uniiko th« f o m r two ganays* 
a i ^ c u ^ ^ x o N 
SttMly of tha 9ut eontants and tha stzysturo of tho 
omans oonsatnad inith faaiinQ aug^aats onnivoiy i n ibSBtt* 
Mouth of tho f ish i s obliquo and t « jn lna l » liiaeoal eavity U 
<lif>voss«d, dovoid of taath* Mkora aio ion^. fiiaMnHottS* 
mmwmf and olosoiy sot , i9«a«ynK loads into short ooso^agus 
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«ihl«h o ^ f t inio •tmiMh, GwfUm I9«ft of 8tQM«$h in ftloriQAttdi 
«nd tuliui«r luit ahyXoxio f^ ion i s « i«l l t thiek 
jnd hswd* ^t th« jufiotion of «fid lfit*9tlii# m««ift 
man^ i^^ oiift i^yloclc e«oc«« lJtt«<tiii« thi**! wtllod* Th«s* 
mo^llfiodtions m in iNith a pianktiyoroya 
di0t, t3floxiu »tcaiafh and i t s lm»v bard eutieui«jr 
Unlmj im-^am to tvitui>ati« th« »4iccov»g«t«tisjrs •nd tAivi 
i^ ic^ fofo! but M of food* of 
aeui&l iiuJUsit iUKi muflouXdv KtoMaeh <loo» not n(NS«»t«ciXy indioxto 
tha riatu«« of dtiLiMUl* ^peer (1954. 19S7) 
X94S>) QOflBlu<lo1 t}i4it th« ttor^oXo^ of fttomh 
i s not ^Iwjys eXi99»Xy 3r»Xaft»d t o mtur« of o f 
XJX^O flunlwr of -jyXoeie emem tlOCi»X2Cl) i n th is si^ieiss m y 
to inc tho ar^a tow storago and al isor^ion of foodt 
to coiiii»n»irt« for th© i^wjth of tf«t intastXno ^ d b i s ahoito* 
ooaipafwJ to tho i « i n jiXanktivoxoua fiahas i n qmmie^U aiaiXar 
y&aiia haw l^an ««9vas»»d ^ (1945) and Kaisoojr 
JavaraX wojrkam i ^ t l u h i ^ 1949} Mooltajc^ao & a«n Oupta* 
X94ei Oat 4 i4oitra« X993 a«lif i9T2) hava aoii#it to axiaXain 
tha o o m X s ^ o n batwaan out Xangth and natuya of diot* Tha 
sopovtod tog k A m i s it22 and fo r M M t 
i f^ i i^ f t i a X f U iAXi«K«ff«ii 4 Hao» X9dX)» fov 
l a 4124 (Ka«alt iVrx)* f w SiljeibjUB at tA i* (^r t ia 4 
Maltt i f X9T6). Tha out X#tM|thWio«ly Xan»th ratios of l i M t 
jsatiXM* M m A i f l b l l m L iMttafctiiii i h i u i i t larf iUtaMlm 
mUm 
iK^irtii^ft «nd tTiiaiirfftffl lt«v« b—n (Mt t o Im i i i a » 
i<0*43, i.f0*40» it0«90» ilO«0O» (Dm 4 
19S&K & Chitviiy doeucittiii^il th« ^ui I«ii9tli«iK»iy 
l<mgth jr«ti«« j^ uutium ft^a^fta, gl.iig|,gf|m QAgMW.H«tfti!aaiiti>f 
l a t i l t o . Si^Mt g u u l a a i u ^ j , 
X U « i jMsp^tivwJly* A ee»P«rit0n of siaeh 
riStiOA in fiahttft Ddth wiitoiy aiff«ittni h#tilt« stfupciit 
oemivoxy* M t h dist inct incl i rMtion towaxds ^l^iiktivoxy in 
y.« shitm* 
-ielHistffr t^amrmi th^ fd th« rei^ion Si»t«Mi«fi ^ut 
XufKith and Ho^ lot^h of (^mna^. ehana^^ vati^d with t l i « typ* of 
food. & c^jsla Ci946) th-iit thm r « t i o i n 
tho nmm chang^a with ehar»g«ciif9r i n th « di«rfc during 
Qjrovfth i n oarly litaso of l i f « « 2n th» ps»««itt atiKly gut l.«i«|th«> 
)io<ly lofigth r i i t ie of g^^ggft of tioth th« m o r v ^ r o f luotuotoii 
f m i U « 3 to i t i 3 Imt any doflnit* t m d of ehan^o tdth t l so 
mm not 4l»c«xni)il«* Ttio dlff««on60 i n tli# ra t io Hotwoon 
NonokftoQA* mnd M g a X iiKllvi<lu«l« mm too l i t t i o t o 1m Unkod 
t i l dUffoxontioi foo<lifi9 « s t i v i t y . I t t m Qonvtio ono. 
J l i ingrM (i972) obooivod no 0ii0flt«ti0n i n tho ittot of ^ tbiOEft 
iwm aoopionlcton to satiytoplnnkton or timing insioooo 
i n siio* 
^ i a i i i^foonlago of »«n(t i n and « i»«nB« of <lotiitiMi f i w 
th « gut of ^^^IMF^. to^^^har ««flth tho ttonlnaneo of OIq** ond 
9Xo«n ooiaifod nofto rovooX th« t tho fifth i t not o M t o n footior* 
6»ifi i i i i i*t twm •iip»riftno«<i fifthsftmin akiUftd t t«ff mifmtt 
th i s UnUk« th« msHrm hmijitst^ th» ocolo^leal M M M S i n 
ff«fthiff4ft«r )9Ki<ll«t boavi cm ttiw phyt ie« l mvi eh«ade«l of 
t h « n«>liuni and fiRtn* and f l o r a 4trm not var f sharnly ^MMif»i[t««l 
fffon »«eh othftjr thm d m not •xcto^i 
1Q»19 f®«t and w«t»jr i « eonfcrollnd Ijy Xrvtc^adion 
0«p«itai«fit I n th» CAS9 of i o i ^ u l and v « » « i v « i l » i . 
Pi9h InhAtiltifigi «y®h mmfi n^mnfitB oxaioit bdtf! nldMWtwv orMl 
»uwtmm zomft f a r food ^rocuronwrtfe. 9«so i on t.li» aliundanoo o f 
elAdoeorans «ti<l sosshi ln»4iet<i on tHt surfaco wotor «• «ip»)tl «s 
i n tho p i t of the f i sh frm s iveni Jhlnriran (1972) orAomd 
that ft^i^gA 0i*|.nly a surf«3« f « « i « r Suit 0}(i3f«tft»i th « 
vjow thrft th « f i « h mxy alua othi¥r xamm of th© habitat 
«is ln<iiedti»«i bjf the oeeurconcff of bofcton fMinai thcmrih i n 
ou4intit i»t . ^^fonlnoneo of gs9»n altim »ndl w o r 
oecunrttnso of olacSoetirm i n tho ^ut — m to be folKtvd t o 
t « l « t i y » X y low p R K ^ t i i ^ t y of th« looplonlcton i n th* je«««xw 
voirs* i t s a^gr•f•Jr<»n69 f o r sooplanktom t « m n ^ g r i t t ^ r y 
•jMttios l i ko tf^iM^^ ttjm not o f fo i^ root d o t i n g i t i i etl«tto 
only 0 fmmr vai i ttty of food i t o i w , «nd sueh, foods uoon 
thofto i t « M Mhleh arm olRindantly ovailobl* i n tho hoiiitot i n 
d i f foront ••oftono* 
Tho vooult* of tho wooont ttitdy l o m no doubt that 
iMnatiupt fioho* food hoovi ly iwt tho iy foro'iing ae t i v i t y 
dMli i ioo Mith tho advont of 9<»n«tt buildMyp^ Tho a o t i y i t y 
flMOtuotos and b m « o o low wHon thoy aro xlpe and roody t « 
a p M 99 « f«ftitlt of «n Intrinsic in th« fom « f 
loq^ LcaX mtagqmmy in th« bmif, Homirvtr, Immr t—^Hn^ ifUffiiiity 
tollmdm whieh y » l i « ¥ « « the f i t h of thm 
ztrsXn ^ * to nox««li;y i t undor th« inflia«f«o 
of »rvvirm«fift«l (•xtxifMile) fattoct , iMinly tho «!»• An lawtov 
Thf> eoinei<ioii6« ^ low fWAdln^ with 7m»k ImKKiing h« t 
notiend bf mmff HiekUn^ (1933), f»m & 
(i93e)« Mmn (1990)1 ilhiiijeliar & r^ow^ Kardk»i> A 3*1 
{i9m>t mnal Ci97D>» ol»»iv<Mt a i n th« r ^ o of 
fmmdim ^ mmmA. of food efymmmti th<? sMtujrution of 
ffonads* JhiiKiran fontid dociioe I n f»©ltne} imt»m! ty 
of Jo^f diiwia A ^ a duelnq t»r««KllrK| tft#Ban. H« 
fU« th»r that a»*u«l aff«ctad tft® fe«s ling 
inflonsity of Contrary to t h « « « findllr^jSy sfhtKtnm&w 
e. (1970) %«hil« making on jeilea i^atig-tarfcuB 
raiaoxtod ttt«t low fiw^tin^ int«nf l i ty« «v*n i n iimatust f ish 
with 9on#£ltt i s onfciMiy 4m to ino<lii<iu«to 
a¥s lX»UUtY of food o v u ^ M i n tho fio«io<l l i v o r ani not 
i n «ny way sol^Ktoi to i i^tyxity* I n tho ptOMMil study tlio 
f09M.ng intonsity found i n f i » h with Inot t ivo ^onotfo 
duo to 9 nuBbor of footoss intbidii ig ios^ov oimoo i n t iw 
•}»eMn«i « « « i t y m«i hi^h vot i^oUo toio» iimwrnm^d fad ing 
4Mtivity i n l i o t individuoio duiing l^fmitnq »OiO«fi « t 
ovidOMtod ibif low valuoo of ^laatsoooMtftio indox and liitili 
pois«fiita90 of oaply aay Im ottt i lMtod t o ^onod MLid«u|i« 
m Sf m 
{I0fflilttlfi9 ^^Y • u« i t#( t in th« «i»cl«MifMii «av i t y to* 
«eisf»od«U«ifi of ntftttfflalft m mil m iWAiuetioi} i n tli« 
f<aod m r tifttt voluM i n th« fiowkrd •nvirof«i«nt, Th i t Me«itfii» 
for dtaeUiw in f*»<lifig Mttinity of g,* th^ m^ m^ m th« mmom 
ft^aaon* Fo i l iM&ng th is ^ l i o d fttodlin^ j^osses mm* i f i l «n t l v » 
m « mmslt of c^vi tyt Aii^iwliKi 
^(ifUitt of faod i n 9itt| i i s v i iMe i ii«t«ii»«3iU6 act iv i ty* hi^h 
cmmmtridiim of too4 i t « i 8 And abom a l l tho ii«t«>XBiinaffeion 
of fiitli t€» {mmunt iami in qumtitimB mfficiBrtt •nou^i t o 
x ^ o v ^ r i t ftm th « of T«es i n snrmif Mn^ of U f » dnd 
pff ip^f l i tm of gonads f o r tho «ul>sequ<»nt bro«<iina« ^^'k 
jtuis^tsr (Jurt^i ndfitojr (Jmiaxf ) MMom mm otM«zv«d to 
eyieiaii thu i n ton i i t y of fooolfi^. sMmh on infIu<»n6o of 
t«sii»«r4tuxo hmM Iioof) x^vioivod Hy 
intonsity of ir^llvidaais wm 
b«60ii«o of tho i r footor netolioUc rato. Thoy so«(Uif« c<i»ljstiv»ly 
«e«o <jM4iitlty of food to Biointain unit might* of thu i r lM>dU.*« 
thon do iaiQO individuolc. I t it i for th is vooton that tho 
«indoiyo«rilii9» otiftvo to eiipl l i t tho Xamr ImmU of food 
liyr«Mtdt tMBouoo of tho inejevoso i n food OM»i»iy «dth dioo i n 
txophio ioyoi i l l on « «o f t y « t^ . Tho tondtney of tho sulMititiitiofi 
•f « )W«Uon of diotory emfsomnt hf soopici^cton i n 
•pioiMOfis, on howftoov*jr m i l »eal»« i o « j^oinfcor to t l i io 
noturol foBt* 
•> 36 « 
of til* vadiKia tyuwi of ^Iwtfttoiiltt ommnimm 
«• ifi(ft««l<Mi iqr tho ^ a i t i v * •Xttoti^ty l iK i i « « » Miy IMI f o U i M 
to thHw ateindmot a e o m i M m y * th « a b i l i t y 
of t ) i « to assifiiilato thunt i x m m - ^ t l ^ of tho 
th « f i i ^ ihh«bi ts» Thm Mi i v lo t i r of i»ro(i«tor as n o l i aa that 
of th# m f influanea tha a l ^ t i v i t y indax. Haaialto thaiv 
i^ Miiidanea i n tl ia mnvtimiii^nt not alJl typwa of ofQanisnt mm 
aasi iy t o f i i h f thay itay ba t p i t a <»vasivt« I n t h i s 
Hovak & Hataa U9f4) elaaaif iad th<»Mi om^wm Mhieh 
tamaiii oaneaaladi utndar auDaiaf^ad stonaa o r Hia6£<av<igfitiitiofit^^ing 
only itifiaqaafil; ap^aaatwiea and haira Ineonapioiioiia oolotiv* Tha 
diuraial Movwont of .alankton I n va^l ieal plffna haa baan otMiayvadl 
to raaoQa vulnarabiUty (^fiqht m o h Tha findlnga 
o f Mathuv i i ^ n h idLia* C i m ) , m M U (1976), J a f x l 
^ a t a f a i m f > and (i^ao) i i A a i t abundantly olaajr 
that faatUn^ opiaoffeonltiaa of pvadatojrot favoitjrabla oeeaaaianal. 
ahanaot avaiXabi i i ty , abtindanea and uob iUty of tha pfay i taaa 
infJUianoa tha food 8aX#eti^ty* ^eoxtling t o Q'Sxian i t J l* 
SQ^aca (i977) tha aisa fvac^ianoy diataibtfUon and tha 
dan^ty of pcay aa alao thaiv caa^MNttiva laaotiiia digtanaa 
affaat aaXaetion, Oiannar l i j i * (X97B) advoaatad that pMy 
aaXaotivity i n non^iiaiial plMleto^yaa oan ahif t f i w i aiao 
apat i f to i ty to oumnUaanaina and avaaiim oapabiXity, 
Xn a «iaXX raaaanad avUeXa inoM ( x m l aonaXudad that 
a f l i h at aatiaty nay xafyaa to aaoosH a food i tan i l i ioh i t 
mm m 
m i own Bi«k«« ^wiMltM^ Maxieh for th» •«!••« «ih*n 
hun^vf* ObfilmwlYt ineJin^rUan of tkuh tmvavtlt « food i t w 
i n gtlouliitttd hun9«»r» «(liioh Incikteos » *x«fl«iu»JUk«* lospwiM 
i n t h « jJVOMtw* of pmy* tm^i itm th«iefof*9 ef 
^ i t i i r idUt i t ie ^^'momh in diiieiPiBiinii!!* f^oiiln^ i t 
talnXy « factor thtit can not Im o^rlookttci. Fith •hows i i t t « r « t t 
itt food Mliiiil) y i f t id •novqiy oxe^o iin^ th«t th« iwiJator leo«M 
i n procuxvRHtiit iitimrn tho ufi«eom«doal, t y ioi with 
faoor ea io i i f l e vttium ^m Th« imt ine t i v* 
mmMtiy of U* eh^aya to «*l4Nit or avoid food it«aift out of tho 
t o t a l i t y of th « load um^ttH in th» ^nv ixomnt may »l«<i ^ an 
infiu^ititial. faetor* 
A eoiBparitton of » l « c t i v i t y in-iieos for i^tiyto* and 
I n ^^^ >3al9ui and 
withirs thm lacrtiitlv® oa w » i l «« m<jativ« »#ta of 
data* t ^ e h invariably isii^ly tha dtt^zaas of noiacitlon and 
avol SancQ tha caaa nay tia* Thla aarvaa t o osov* tha haMt 
of op jorttinlstic fdoiing daponding tsison tha raiat iva dani i ty 
of food itanc i n <intflronn»ntta and miyQoat* tha f ish «• « 
faadar. Hanarkalila atieeaM of ^K^a i^^  i n tha 
two fosarvoirs can not but bv a aianifaotation of sueh a foraq* 
•tratagy. l^^istafa (i976>» Mhila woxidng on f||flMITV 
•xplainod i n dhitail the aooiodioal as also i i iyt ioltt^ioal 
od«p(Uv« iMpovtansa of th is i3lianoBianon« To doal mith alMfidanet 
• 40 
of • ^« r t ie i t i « r kind of food itm th« onsyno •oozoUon i s 
(|U«ntlt4!tivoly ao^f i t td «oo«>ir<llngXy oo th « t th « f ish tfir ivwt 
mil* 7lt« hypoth^sii prtsont^d ^ & ^ n t i i M (i977) i o 
quito i n tuiM with thooo ol i »« iv«t iof i «« I t Is out that 
eooBunity i n an ^osyston gi^ts stabi l ised « « pf«d«tojr hunts 
umn tho num^sioally «ost mi »>rlur food k t m U i and SMitchos 
oyor to another i f atiundwo of i t s f i r s t peiosity food 
f a l l s ^ l o w a c r i t l Q a i This pwv^ntft i n tho 
iin«lri»«aiint«i food isyraosid* 

m & u U J U L 
M4ijor gioups of food l t tM« (p«ie«ftta^ii) I n th« di#t of <liff«s«nt « i s « 
of fihiuat 
Food i i i IV' V 
itoms (16-4)5) C l 3 6 - m ) (176-215) 
54.314,8 42.1^.3 30.3t3.9 23 .3^4.2 17,^*4 
aiun grvfivi alga» OmBipa 
>&mid§ 5.9^1.7 5.921 .^4 2,510.7 2.1ip.7 
Matmu 23.0^2,4.3 
>>4e)noe fust ae^ans 1.7:Sp.4 2.7 tp.6 
toUfaw X.92P.3 i.Ssfp.a a.l£p.4 
^ac ati on i . l l D . 3 2.25,0.3 3.0ip.3 
Mud .7+1.2 5.9^1.3 6.a£.i.i 
-!®atii J 
food mtit-'rials 49.32:7.5 
mi 3.^0 .7 Jl 
iijreon 
Slu« qr«®n algao 0.9$p.l 0.42P.1 o . s j p . i a . i i p . i 
olalds 5.1 4p.4 4,52p.3 1.4SP.3 uoi^a 
OtatOM 13.1^.7 
e «o« zuvft «eo«ns 
0*9t£pU 0.82P.2 1.8tP«3 
Mae aitiofi 0.9tp.4 
mma * Mod 6 . ^ . 5 
food B « t « i i i « l i 
Modl sDOfOt 
« i d sy^otM l . t i ^ . 3 1.2£p.3 
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^g* JL* iueccN* f iajrymMi canity of ebaaoi* 
UPPER LIP 
MAXILLARY BONt 
ANTERIOR CUSHION PAD 
EYE 
mOh OF THE BUCCAL CAVITY 
POSTERIOR CUSHION PAD 
PKARYNGEAI POCKET li . ir i iw > 
OPENING OF THE OESOPrlAi^L , 
FLOOR Oh THF BUa'Ai, C A V I T Y 
ADDITIONAL GILL RAKf N 
VlSChRAL ARCH 
GllL RAKERS 
TONGUE LIKL I'AU 
LOWER LIP 









3* Fjmnaanoy of mmtsmm9 {%) of food itmm i n tho 
Qui of g . 
P E R C E N T A G E 
t\> Jt* a\ CO o o o o o • —T" 




















































SAND & MUD 
SEMI-DIGESTED FOOD MAT 




ft9* rnmimm* I M t t m intim^ 
a* rnmm imm^K 
B A I G U L 
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G R E E N A L G A E BL.GR. DESMIOS 
AUGAE 
0 D I T E M S 
i* fxiifytMnRtr « f mmtwtmmm W of feod i tmm I n tfm 






M1C R 0 C R U sTA C E A N S 










GREEN A L G A E DESMI DS D1 A T O M S 
F 0 0 M 
l i t . 7* Ha^Mlm dbmOmm *f tli* § m i i n th* ^ « f 
l^ ' f lw i i n ^tAmm mMm ( M f w i ) * 
OCT NOV DEC JAN FEB MAR APR MAT JUN JUt AUG SEP 1977 1976 
M O N T H S 
f&9« 8« M M m ^m^kmm ^ f t N i%mm i n tii* 911I o f 
i i i i l i ^ vaitMM MRUHI litMMiittem)* 
NANAK SA6AR 
ALGAL Sf ORES 
1 
& ZY GOTES 
Jl IS ft A _ 
SE :mi-di 
f 
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H f * 9 . fltWlMmm^ «ittM|tt<Mi « f til* 1141}^  tlOUINI o f tMMl 
I t i m i im mi i | g l t H M M B •t 
fMiliM* 
GO BAIOUL FlSHfS 






































BLUfc GRECN ALGAE 





1 f m Iff s «»•«) OMSI l9«rl3S> <l3frf751 tl«-2l51 
S I Z £ O f l O u P i 
f i t * $mmmail i n t l » mni 






















OCT DEC ^ N ' FEQ MAR APR M A Y JUJN_._m AUG SEP 
197 7 1 " ' ~I9 7'8 
M O N T H S 
i-^ JO 
Hq* iU iiKiwc mid mi^y 
in dIffvMfit «ii«> 0f g. fibsatti* 






















































I n i!) IV V 
40-73 74-!08 !08-i4! 142-175 J76-2I5 
S I Z E G R O U P s(mm) 
• 12* €h«ii9m i n ^atftvoson^tic indmc of 
i n •f ict ion tm 













B A I G U L 
!5 to 
M A T U R 1 T Y 
SV V 
S T A G E S 
ff I I h J I M . . ^ U 
Atl d A M U Q it U M T K 
X N T n o a U C T I Q N 
Ottta p«ft4ilfiifi^ t o of « f i « h { i « t i « « l l y i i ipoitant 
i n U f « hifttofy fttudioo iiwiitdHiig 9fl«i«th r « to« ontot of « « t y f i t y , 
spMfiing t i » o « ion^ovlty and art oifto tisod I n f ish«xy invot t i* 
9«tioi« i to yitfXd infosnation on emmtitim of e«tish ami 
f l u c t u ^ o n s i n alMncianeo of tht vaxiout yoa« ciisstto (Jontan* 
1971)« To9«thar with mMsh oiitaihrafeions* stuOiaa m cixowth of 
fiah afo of ;iJir«Boynfe fticini f ie ama i n a i l f ishai ias i » »aa i »h 
axorjraNia^a md p^txtioui^riy i n xaffulation* nana^mnt and ratio* 
nal a i i p l o i t ^ o n of th« ^ ^ i « t i o n s of eoMm^fCiially inpoitanl 
thoxa ia no ef^rovaxay wiiM^uls tha usa of 
annuai narka on th « aoalaat o ta l i th f o'^jtouiar dona« a^naa 
and rafa i n asja and ^yon^h atudiaa m taa^}»rafca fiahaag tha 
iaaiaa i a eontxovafaiai aa far aa tha t iosdoal iehthyofauna i a 
eoneavnad. Workaxa ineiuding i^anlMiu (1961)« Tasc})(1968) and 
m»9ty (1975) oxpioaaod raaacvationo and aoiiatieiaa on ra i iaM* 
U t y of •onatiofio on hard of tha body of tha f iah fmn 
trof l loal afiwiranManla« othar invaati^atora (Jhin^ran* 19711 
Qatlii 4 mmttf ahatt. 1970t Khan and Siddi(|l, 1973) 
havo aueeoaafUlIy a i yUad tha taohnlfiua i n aavarai aiM«io» of 
•urtoia and n^dor ••wm tmm fraahwatars of MMthain India* 
Qaa&« (1973) i n an adoiiraliia raviaw of tha iMtetoia« aiig9««tod 
f i a K i l i i U t y froa x i^ id attitudaa and anpiiaaigad tha naad f o r 
•era .aroduetiva ¥fork, rathinking and raviaion with rafaramo 
« 42 » 
to t «o iA6« I f i i h « »* An m» nad* th « authov to sttMftjf 
th « «90 and of faraa aai^ul and Hanakfto^ay 
jrM«xvolr« I n Uttajr i^aiJaah with the «l»t«»xninatloii t o 
pmont data mi thoao ^f th9 Mc»l<y|y of th is a^oiaa 
jind to &«t at t^^it of tfva dautitfui eoneapta* nanf of Mhioh 
ara only hyiiothatieaX. 
M A T ii J L 4 W j M T H a J 
^iMoiitiana of t^^ i^^ fif twajm 
ool laeta l fxost ialguX and Um^kmmi^ ic yoa^c t i vo l y t 
a tsejfiod ©f MiUitha. Thair t istal lamith« body 
vraight and atm waxo xoooi^d* aiyht to ton iioalaa at aaeh 
individual wata lemmmi fxon Otlow tha islaco of o d ^ i n of 
d o n a l f i n and la ta ra i l ino a» ^ r t h « unlvoraal. paraetico* 
laaahad thoroughly i ^ th i»at«r to xanov* nueoya and othar 
adhajcln<| aubstanooat detad on alMOfHont f j a ^ r and olaoad 
•oimrtloly i n aarkad anvalopa fo r fiituro oOaarvatiana. iaing 
goal l and tranalueont tha aealas ««ara axaMinad imdar sicroMOiw 
oiyufiapid iidth oocular iiiorMMtar* iongth of aoalo fwm fooits 
to &ta outor odgo and diatanoo fsoH foBua to oash aiMtflim vioio 
•ooMiyod* Oooitlov foadlimi waio eonvovtod in to iMLlUnttor. 
NUMter of tompilotod anmiU waa eountod fo r dotaiHinatioii, 
Xn tha MNMont study olMiotvotioiMi on aash aoolo of on IndividuoX 
taXi iod with indojsandont raadin9o on tho r«aalning four o r f i w i 
aeaXa aaHi3Xoa of oash uimimn* AtenomaX aooioo and thoio ivttli 
» 43 » 
immpi^tm fin^s mmrm r« i «6t« ( l for and ^fowth study* 
Hiiif«vttr» t l ia i r mmi»9t m¥i mocckKi, For «fi 
i ^ a of pxobi^l* (MXiod of f inq fonii(tlon« Margin* of fte«l»« 
wurii looked for throughwt thm y » « r md n&mov^^^ of M*!** 
t<irith nowly f9i»»«<i ring* i n iliff«R»nt Months WM 
6al<tiil«t(i4* 
rh9 I«mgth i f l g t i o m h i p wm &«t« l i l i «h«d t»y 
r»qiro®«l{3ffi folloMln(| th« at^uidard methiid of Xmnt 
»tiuar«i»« L<inf{th of t l i « f ish «t th« t ine of «mmlQ» fon»«ti«)n 
waft bMk caleuX«t«il for o«ch »iM»€itt«n s« ^ using 
d l r ^ t prap(irti<in foiiauia m 2iy r^n&«f ( »U & 
L 
L X aj^  
A S 
Mh«ra ia thu lan^h of th4» f ish «t th4» t i t t« of anmiiu* 
f o » « t i o n , i n th« i3r9»«nt length of tho f ish ( « t the tiMO 
of c«ptur« i t i t thtt t o t a l length of tho teaio iM««ur(»i 
fran fooy<i to outor n ^ i n of th « soaio OIKI i t tho 
tUBtarm^ b0t*mm th« foeus and oaeh anmiliM. 
Fran tho data on iangth at vsHmm yoart of i i f o « afvioai 
9iowth inerwiMnria as wal l aa ah^n^aa i n ^roi«th rata wdLth a^a 
waia found out. Tha raiat iva growth ( i n pareanta^a) ««aa 
dataadnad tiy tha ttauai fonMla i 
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Total ^•figth • a j rawt^^mttn fc 
qtmfiih m SOOm - X U30 
Total 
(ififttiint«ii*iau«> ^lOMtti r « t « (9) ma» e<Mipiit«^ ear^ara-
tQly for «aeh fffoup \s/f tfm foxMula ( W l tjom*^ 
a m X IDO 
mA th« langtha (vm^ nt th« U M S 
(b«»f}ifilnc| 3f mmh y » « r of l l f*> and 'T^* («nd of aaeh ymw 
of l i f o i * * i* ^Ivaa poxeanijga pmw unit t i » » (ona 
ymari, log^ i s tha liaaa of rwpavian lo(|aiith»« th» 
ociuation I n I t c siMplar fom Oeeomiat 
Log «• 
Q • _ _ — X 100 
Ttw alitiroviations i n th is foxw iU Hav« t h « i r usual 
valuaa. 
Von aa«talanffy*a QioMth atpation m < i a « « i l M by 
davayton ft Holt (1957) was f i t tad t o lan^h at aaeh ata <iato 
o f daigul and Hanakaa^ajr f ia l i i 
I t « loC 
imaya* I t m lanqfth at a^a t f lo^ « asy»ptotio lan^hf a « Iwao 
4S m 
of th* n«;»«xiwi <fi«tuy«i) l ^ « « i t i i i i t ^ • eo« f f ic i « i i t of 
Ciit«lMlimit t m of f ish I t ^ « AffHitray otiQifi of th* 
eurVtt. To f i t th i s ^foni^h «qu«tian to th« Ittngth « t 
mf th* foIlovHint} faxmilft cjftV«iop«d iw ford ((1933) Walford 
(1946) of DlottifiQ n t * i* a^ainftt *lt* WM oppUodt 
i t X •• ho^i i • • X t * ^ 
I t and I t A ar^ th« i « f igthi af th« f ish aqu 't* 
iini mtpxretivoXy. ^ straight U i w r« l i i t i (mih i9 
«dth rdmtltifti s l d ^ itml thi^ jsoifit th is lino csutsi tho 
lii%mitf$T T9pg9nmt» tho «sy«|9totie Iwnqth 
* 
Th# Vi l i i i i ^ i s «»stiei«tttii 
K m {vT^ j o r i; m -Log k/log^ 
For doxivin^ *k* th9 »«|iijticm usoi i s t 
km Lot ^(LoC - y) / toC 
iifh<i«o (Lotm y) i » th® l>«tw»®»f» th» ^syn^otic Ungtl i 
«nd tho point th« slops l ino outs tho Y^x io* of 
tho i ivoitoiwlfdit io l « t io f i ««•• ovolyotod oooovdifig to Bi«lto» 
109^ • U ) » (ioo^ loCm m ^ ) m Kt, Mliieh ift Qood M t 
Of 109^ iloC^ I t ) «Q4lnftt 
ding atvl tha xdsultant cw^mt ion U119 olM^md t o 
a tleptf of •-i^' md IfHoic*;^ of loC Kt^. 
a»suXts oUtain^ I thxmi^ a«i]tt«l«nffy fo imiU iwti* 
vdlth th«> vaiutts dkiciwi «iii3lxle«Xiy tiy 
•ifitftion* M»iiii x^ngths of v^fioMi i n 
•mh TOfith t^^wninoii f ^ r ttXik^^ariitlng th« SffMoiMl tcoiid 
i n tfi« a r^owth « f th« f i « h , 
of lUlllSiXiesSI^  ssaail i n t i s « And 
typieaX «y«rJLoitl t y ^ t «>ith foeus msx nurxmndntd 
isf mmxmin x i n ^ U r qw cjrwseemtiie ati^ l eloftoXy aimmJi e i ieu l i* 
C i m u U AW tHo »urf4C« momtly eontinuoua luat o f t «n 
diic^intinyiMMi «nd homo9n«(»us with th« fr«M««ijei(. %<ii i 
IM Alisvivt M i f f«>f i n mmriiort t ramv^fs^ly 
e<aiial#t» or inecttptl^to, ^inratli «go alaectt t tontpivtnt 
9f<MMio» i n tho iie«io faosei^iy voftuiting twm t m f » » » w f 
t i o n of e isvu i i foiii4tion« Tho»o ^XOOVOK lun p«v« i l# i with 
t lw Xn .ttltlitiiin t o th«it9 t f u « ^nnuXi, f « l t « jelnQt « «• 
«X«o toin i n nmrn imllvl«lii«Xs tmt th«y «xo intttapioto or 
iri09uX«r* Ju»h M«rk« i n gooyontoXo^ioaX 
•twdio*. 
m m m ^ MoXoo oeoumd i n a^out SSM of th« oteofvod 
Thooo atoXoft mm oaymotxiflioXi tdon^uXan 
m 47 m 
^ in th« form Qt unusual qroavs uliich i n no 
way loofoai U k « «fifii i l l» 
Th« autMnt ie i ty of 4»fiuU I n th « Mai* of g , t^^ aogHj 
a« y«#»iafics and tha i r uaa i n aga and ^rowdh ttudiaa i t 
unaoa^ieal ly vindieatad ^ xaaulta eontom to tha 
unlvataal cv i tadas i ) inovaaaa i n tha nunibay of annaU was 
aecoKnaniad bf Inemaaa i n sdxa of tha f ieht a»i:iia»i«ing that 
annuli i n tha 9«ata« m t foenai hajihagardiy Utit «ysta»a» 
t i e a l l y at th«f f i sh qivoMt« 2) «almilatad data f»n ^ronrth 
chartetavisties elaaaiy mgi^at with tha data oiytainad th rong 
«i;tuaX oi>»axvation» of tha f iah, U t t X a diaecaiMinsy axit tad 
batiwaiin lanq^th at f iah of two 07 eiora y&asa of jiqfa iiaek 
eai«ulatad at tha f i r a t or aueeaadingi yaait of U f a uainn 
divaet ftsoi^oxtion itathodt and th& yaiuaa das i^d 
'/on i«axtalanffy*t qgm/th aquation* ^ h of th is tat of m ^ m 
l i s a l l y olKtainad lan^itha at i ik in^Xy a^rmdmi^m tha ian^th o f 
spaeiMans of a.ieh a^a gwmt^ fwm tha vaaarvoii** Thaxa 
•an ba no i iattor i^ ooof i n su^^xt of thfi v a l i d i t y of annuU. 
mwa fojtat iat i t 
A nowly fosMd l in^ l ias toi»a«ds tha picigiiaiy of tha 
s«sia asound i t s snt i fo «aX9in» Tha f i «a t naf^inal jrin^ i s 
la id doMn soMti«as Jaatwaan Maieh and Tha iiwseantagos 
of a s h sacryina th ia ring waso S i . 43.4 «nd 2S.3 i n 
ths aonlhs of J4a«sh, Apf l i » May and Jum^ xospaotivaly tdtarsas 
m m ^ 
i n f ish which i n t h « l r 2» 4 «ncl 3 y<»art of U f « » th« 
nonthiy vdth maiginal xlno mm 47«4 (Ajavii)* 9t.3 
(Mgy) and 4I3«3 (JiinoK dy xwcunistiofi 9t e i m u U fomntion 
(th« « iteal* th « nai^gintl 4iiimiJU» «hift«<i f 
in»f«ni* Xnt^ifsttingXyt distine* iMt«Ni*n annuU wm 
••Ml i n (l«er««»ifig m^muf J fmm fo«u» towaxds tfm 
mttmr i « « « » thm dlatitno* iMri«Mi«n mif tm ojUtor 
4idi|MG»nt «riniiU i s mmil^t to t h ^ !i«tii»ttn ihot* 
founU idt^r* t M » i « a int l ie^tioi i of dweliiw i n th* 
^zoMth id th 
* pf f l y 
Gxowth af mnifitains s £t#fiMt# mtomxtim ««ith 
t^onrfeh of %hm bcfdr* m q w X t m am^ilvtit of th i s f«l4Hii<ini^0 
r^* of i a i§y l tm&x^rs yialdh i 
BtrMglht Una (Fig* i )* Th«» foxmi l^a ' i ralationahijit ax* 
aa undavt 
JL09 V « » 0.0JU29 0.0067<l L99 X 
0.9949 ( ^ l O M l ) <aai«yl f lah ) 
y « . o^im ^ ojoom x 
(NanaloiaQar f i t h ) 
X » m a l iangth of f lai l (MI)| L09 Y *• l«ngth 
( « i ) f r » Qoaffioiant of soMWlotion. 
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^ im 
g^tyj^l^^limt iim^h»fz«G(ii«ney -iivtullMtiion of 
fi»8lytiim. ^ev* ««l>odi«d i n T M 9 £* Th® ^xet i i t ag* eonpt* 
•Itiofi of 0*. l^t a^t S'*' 3.6, 27, 38.T, 14.3, 9.4 
aiiil 7 I n iiaigui fifth popui«tion, but 1,7, 43.e» 32, 15.2, 4.4« 
2*9 i n isopiilationt c « «p9ct iv » l y . Th« #9* 9fOtti» 
vtm c«iar«ft«nt«d iacgost n m ^ t of inOiyit^aift i n i f l i ^ y l 
^^s t^'^ as i n H^ukiiaQiar i^ waa th« mo^t atemdl^ int of th« 
f^xmmt 4r)«l thm a i^undoneo of » i i0«o«sivoly fcimiio 
4 m i l m i sicsntfiedntiy. I n gh^jg^fi isopuXiftion of oaoh 
m^nrvoir th« ViixlaJ»lUty i n aaeh y^^r e lmn wm oo^sfoeiobJUi. 
i ^ I n un«ioxytfairUi^s arKi i n tho 
doeUr^ni] Qt^ktr i n «tiee««<iiTig '^ wmimm 
^ I ^ h ith^rmtmxLM^iRKt Utino ttooloo «• ind ie« io r » of of* on«i 
9i«Mth tho Bioon iffn^ih ^ Ojieh «qo (aiiooiiato giowith) «nd eftan^oo 
i n Qioiiih rarlos of ahasu^ m OKiaUeittd i n T«l>i«« XX, XXX 
ontf a , 3 ofitt^ ^ o i i m i i h « data on ItoUi soiiot. No nofeoliio 
diffofOiiBo 9mm9d to oiiittt i n ^ ron^ cthoraet^acistioo of tho f i t h 
Itm two omrlxonMnts. Chun^os i n tho anntioi ^xmAh intfoaoMlo 
i M i f o o l M i i K l o n t i y o i o o r «Nh»n x o l o t o d t o 090 9 C o u p o • ft^ 
mm oflMpoiod* 
t f ^ m ^ g ^ i k n f f y , tiiwiffilffi tp ^•fyrth ^ , # « 
T h o V o n a o x t o l o n f f y g w ^ h o < | u « t i « f i t U m loC i - o " * ^ ^ " ^ * ^ 
i a Mainly iMood on t h t o o p » w m m t m w B i i o d , K and t ^ * T h o Qioi l i ic 
• so • 
t » m H 9 m M m of Vmed <19331 «iiil » « i f d f d (4946) has bmm m»mtm 
iit«dl i n H^^m 4« ft f o r Halgul and f l i ^ t 
fwm th«Mi n g t a m t h « Mtyii;^oti« length ) mm mtftimtiimd •• 
215 m md 200033 am t&jt Bsig i^l snd i^mak^ mjaw Mmcimtmt 
m w t i v n i y * Th« valy* of *k' m9 O M i (Bsigul) and 0*64 
u m t whii^ thu « « l « u l « U € » i o f *K.* Ceoi»ffioittiit 
o f ust»ls&Um) i t t o t « U y Valufi« o f •K* snd H^* 
CthnayffUoxl if^*) of iA iQy l ind mUi m m emm/l^di 
"K* 0.429 C W q u I ) md 0*446 md • 
«0«i0638 ma •D.OOlSim (Hmkt^gav). 
of «Ki Mtxo fod I n tfm gtoWlh 
«{ipi«tian vihieh xii i iylt»d i n fointi iAt 
Ut» - 213 
It* m 2m»33 
• Ca^lgul f ish I 
fwm tha i^Kjm ^lOMiti a<|uaUan tha langtha ( I t ) at 
Xf l i t Z l l f XV, ¥ m m foitad oi i t i m » 127.9 m , 
2m*3 m , m u Ml md miJi m (a« i9i i i f iah) md 19.4 
ma WI» ia9«tt mA m md mM m (Nanakaanay f i a h K 
Tha e o w e e w d m g nitmmmd langftlia of thaaa aga ^loiiii i imiio 
89.7 m* iMi» 140.2 M. « «id m im^ul 
ftah) « i d 7».a Mi« i27*5 •!« 182.9 m and 492.6 w i 
(ICinaliaa9a» f i t h ) . Ifiaaa loauita show a oioao agaaanant 
iMfHitan tl ia aaltt«aatad and obaatvad iangtha (Tal^a IXXt 6) 
md J u s t i f y tha ar»i>Uoaltiiity of Von a^gtsXmtif oftoation i n 
m u • 
f i«Mth «tif4i«c m absaea* ^ 
(using th* j r t^mt icm e<iu«tiiifi) aUo tlmt 
i T M 9 XXI , Piq. 7K 
Cmi^m of ^ixowth cesaatiiirt fwsultJln^ i n tt i« xln?/ 
(^^ xm/th ehock* ag Aftnulust foanB^tion on tt^e h i^ed p«xtii of f i « h 
sueh otoi i t f t t o)Wfcui«r iiotie« v* i t « i » r « i eontf« MKI 
Cm&M^ tmtom i t i « n t i « 
f i «4 ^^nvi »cMtiR«fii«l» wftii as 
^^^nv^t thm t o t a l i t y of va i l «a i i i « t tMspti«« 
tufff ATKI f{»a<l sui^aiy liy f<i» t h « mwt i n t l m M B l m ^fondh 
of f i s h . T«»pttr«tus«i tihi«li Ai t^rs th« nstw of fli«t«tiolitt 
pMcaailS May lani 4tx^»t«t«il to m «aii»i«ior«iiJl« affoet m% 
9fo»ith of iioikiiolhftflioyo ^tniiaAls ( imwn, 4946). iJ^ahmti^ 
oli«fi«vocl t in^ frncrna^lm i n th« soalot of hm t^m 
dm t o iloeJifio i n «iidft«r tun^fAtuyo* Xn t«ni9or«t« lof ions 
WIMIO 
••oftons iHi i l (tofinod « dfois i n tmrnrt t taw duwiwt 
lAtKtmw i < foliowoti by • (l««roa«o i n i i « t4 iMie M t i v i t y «Miii 
m iHlofioity of fooilifigt ioodin^ t o mtAvdotion i n QioMtli uliieli 
to M O I M on tho Moio ond oth^r h«xd ^ i t o of tho iMMiy i n 
tKo 1mm of olioek. Motiovy, during oiMwijr ooooon, 
inscoooo i n tho t«ipo«oi<iio i « foiloMod l»y fo t to t QioMlh r « to« 
roaii lt in^ i n « iddov l ing oir tend. u » yo i l y tho f lMttuotion i n 
tMifNiMduff* i « • cyt i i t t phonoMtnan aivi twapomntuio <li«»9« oniy 
one* i n « yoai^ v h«ne« thm xin^* f^m^d m x«»yXt eould t » 
«nntt«l aATks, Pindingft af (1974) «fKi 
& a t v M (i97!l> on «n«i teliMgill v » i y eJl««r ly 
f i m a l ^jnMth «« t«vd«t lon and « 6oMpX«t« ^ m * Thvsv 
th « of fir>^» on «NNII«Jl MAJHCS, 
Th« t«Hio»r«tuf» of and fxa* tvlioio 
fliha™ oiit<sln«d vnf&ftd ftm 33^C and 16^0 » 
of «nnaii on skol^tal »I«ii9nt& i t not 
eonfinovi t o f ish aiono iMit i a aiso m^aoxtoi t o occur 
i n inh4liitiint» of txoploii i m i »uMco,3leai ionft» ultioh 
chaMt«»xiso4 ^ f luetu^ion* i n hydjcociraittieol eonditiono 
jmd Also iH^iuso of th« tmt that fiah«s of tHft»« K«fion« 
•iioi* iMvlodieity i n tpmnina «»ff«ietfia by t h o i r 
oXook (OatiM. & aii4ftt» ah«tn«^«r» i96e{ 
49691 i9«2« 197DI Witftt^ Qon^d build-up th« t 
ifivoXvo* div« f » ian of pvaitoinot f i i t » « glycogen «nd oithor 
«onotit«aofiila 1mm sovavoX iMXfeo of tho iMdy* eliiofXy MMOUXO* 
t i i io mi Xivovt to tho iioint of t h o i r oxhaiiation ( lovt» X910t 
Mii«t«f«« 4 i « f i i « 1977) ond ooooapMiiod by »«vi(Od doeXino or 
• ooMpXoto eotootiOR of foo^ng act i v i t y (NlkoXaky, i9«3t 
«yotaf«» 1978) mtinmim that (itowth is unUkoXy and fiahoo 
art infaet oaaiiatod, Zt i a <i^to eoitain th« t on anguXor 
9X«wth ehook i a Xaid dowi on tho aeaXo during thia paiiod of 
gravo laKyiioXogioaX awirgoney i n tho body* aroMn (X946) hod 
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«iftti«fitie«i«(l tH«t i n Addition to •iit««n«X mmixmwmrifl 
f «etor« tho annual physiological oy« la of ehan9«« i n tit* 
in tamal anvlKMManl* eh iaf l y Imoaiiao at tha alt»i>«tiona i n 
tha aat iv i ty of an<io6«lna alanda alao contffilMta to ving 
fom-^ion* Tha authov faxthax s t m s a d that tha { i iyt io le^ieal 
xfvythm i n tha ixsdjf of f iah i n i t a natural «»nvin>na«nt i s not 
Unkiidt with tha ao«eail«4 anwiyonNantal *tinia taark^ya*, 
Hicklinq (1933) ^ a o oomidaxoii tha foxBirtion of «4nga on tha 
o to l i th of adult f iah aa a aanlfaatation of ^xaataat ^ y a i e l o » 
^ o i d atjeain pxo^i i ly csauaad b)f Maturation and apiMningt 
J i m t l y at iwaXl aa by way of di^l ina i n food intaka, i>aaha;>pa 
& ihimaahar (19541 o ^ r v a i amiuli foimation on tha sealaa of a 
drnmnsl naiina fish* sialaiiar aolo ^iifynftflliflitlH aa«4f^apiatu^ J 
dufini} iouth»i«a«t wonaoon vilian food at tha bottoM i a dai»latad* 
Fantulu 62), Kaoiol and Jhin^ran (1971) ifUho Morkad 
on aavaral talaoata •]c;»lainad that oaaaation of faaiing and 
ajianning ajthauation ara ouMilativaly foaponail^la fo r apuaaianaa 
•f gsoMth ahaok on tha aaalaa* Fagada Ufmo) mMhg on bagiid 
aatfiah (SbmlithihmAfflWttUltato) wmmwd tha v iMi that 
vlnga aio undouiitadly foaaad tif aatiiaok i n tha iwaoaas of 
nooMil raaulting f m any ov a l l of tha thiaa faatova 
naaaly noiwavailaai l i ty of food» gonad IndHdimp and inaHi l i t y 
of tha f i t h to faoJ daaplto f M avai laHil i ty* 
I t i a e laar ly avidont fraa tha r i g . 8 that i n Hajof i ty 
of tha aaaaa of fiiliBa& fliot yaar elaaa tha annuliio i t 
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i n It i n t h l » Mwith th « t ftt^ditig i n i v m l t y 
ef th« f iah was loM««t i n cMnaijelftcNi i»lth ath<»r fiiontlis an^ sl 
•mtfttst* i n xinq t o m M m , fl i9h«r p«xe*nt#g4> of annuU i n 
MilMi«<iu«nt ytt«r eX«»a«» okiiing tAsfmJmm mriod nhieh haptatnt 
t o Im t h « pdak hmm-^m iwpiy mpmmsknq mi thm 
only caua«ti¥o factor of «nnuiu» f€»»i«tion sineo feoilifigi 
a c t i v i t y was not appxeci^sliiy £iiff<is«nt ftm t h ^ i n oth«»r 
P«xt4i of tho yo«r* Monthly olmoxvAtiont m «nnuXi fo»a« i ion 
i n f»V9«lcKi thift I m f<t4Kiing infcttmity i n f i » t y « « r 
c l « s » (vixKiint) and sjaaimlng atvafts i n aciultft of »#6ond and 
8itiiHififiu«!it y «a r oI.t9ft<ta jr#ttuit i n th « ai>^«r«n6« of anmil i . 
tirowth of ch^ar^ was most raf4.cl dMxinn tfia f i r s t 
y «ar af l i f o ikit. qra^lually dliiciinad t«ith adv^ric^ I n th « 
PTttvunabiy <ktm to transfer of eorisldoralilo part of tlia t o t a l 
anarny ontofin^ ths liody i n tha f o m of food towards gonadal 
dovolo;3i«nt and ava i la i i i l i t y of ra la t i vo i y saal lar aaoiint of 
tha s « i « for ^isiaiilaftion i n tha tissiaos for ae6tai{»li^niionil 
of growth. A nuxmf of l i taratura ravaals that suoh a pattom 
of 090«raiatad growth va i la t ion has twon anply rajaortai f o r 
Msny othar f ish spacias (Saxojinl* 1997$ Qasiii «. ahatt« 
ahott. 1970) Hial la, i97i| iHidloy, 1974| Jafe l i l Al** 1976). 
Mtkoisky (1963) considars th is hi^h (]rowth rata i n tha oar ly 
^ s o of l i f « as an adaiitatian of f i sh to aoquix* largar siso 
wliieh can ansura i t sasa protaetion i t m praiators. J i f i i 
i l jL* (1978) hava aloboratad th is a^a^paoif ie growth rata 
«• SIS «• 
I n the <if cih4i39<»« I n ^rtd Mjiliit»n«m« r«t l»mi9 
4dtt»ration i n thm intnk* of foo4 per unit of i i i » i ^ t » and 
mm9 ath«r In&dnftlc faetoxt* V « f i « t i o i i i n ^fon^h of ^ t^ hmmtm 
of i « l 9 u i and N«n«kftag«r xwiMycvalrft was t o Miai i to im in ta i^ 
pratod on tho i iasi i af r m l M l fmt&tm^ but could » « f « i y Im 
ca lato i t o (Iiff«r«n6as I n Mitac XavaJLt focKl avaiJLaliliity and 
f iaMng affojtta* 
iljita iHivaaladi e^xtaln da^xoa of t i t « ovtrXa;? i n various 
af* 9fioui:i«« I t mm a oaniioffuoniia of i^ lon^od spat^r^n^ saason 
o f so th,it th « i^pulaftion of undaryaarUngiS of a 
saason ivara i n faot constitutaJ cHT savoral utoakii 
r»cxultad ift ttffaraitt t laas %dthln the sfXtant of a soawnin^ 
paxiod* 
year 
Wn^th fr«<iu«ney ^iifttxibutioii i n <llffttr«nt/c of 
- mB.'A iffN,^-.- • 
l l l ^ 
7ot « l 
39 • 7D 15 19 - • - 34 
71 « joa • 72 - - • 72 
l O i 130 m 21 77 m - - 90 
i3X • - 63 19 - - 100 
I6i • m mt a* • 42 39 » 86 
JL9i * «• • m - 24 24 
Total No. of 15 112 160 S9 39 29 414 
27.0 38.7 14.3 9^4 7.0 
3 9 - 7 0 7 33 •• m 40 
n - ioo 111 • m • U 1 
101-130 37 62 - • 9t 
131 * 100 m 70 21 •• - 91 
161 • 190 - mm • 42 18 60 
191 • 21» - m m • - 12 12 
T o t a of 7 181 m 63 18 12 413 
1.7 43.8 32.0 15.2 4,4 2.9 
TAinl T Ml 
Bm^ IdnqtN of gm «t th« tim® of •nnuU fof«iftti<m 
Ufvgth ( mm} fft 4 l f f m r m t •nnuU 
1 afinyliift n «finulufi l i t n^iiulia* hf anroiiut ^ AimyltM 
I * ar m» m m 
2 * mt m ' m 
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M 0 N T H S 
Qji / T, ^  ^ m , 
I N T a O D U C T I O N 
Znfo»i«Uon on l«n9th-4Wi^ wlart^ ionfihip of f l » h « » is 
l i t iUt t fd i n f itth«iy bioloyy f o r ^NHMrdi pi^ Mdiid* st^h as gaifw 
in^ an idkia of th« ^ t^n'JV^X of thi) f i » h i n m 
onvixoraKtfit, tst ination of d<iaitioti«X i»liMi«»c of f i « h «xd Io i t «d , 
of f i i ih» i i »K and of the i»ffoct» cHT 
onvtvonoiiifftaX Inmovmnit stop* ( i j « t t « » X974)« fhoso dat« 
<af« halpful i n A<ioptifirj i i ««» i i f»s fo r otfi«neoi9#nt of th« f ish 
yi#Xcl ftm 4 Iwdf. ^adamieaXIy, hoMmr* 
omiatior) ottXeuIatioit of tNo n w i ^ of f ish for • c]iiv»n 
length or 
Thu iiiMC^stiHaitian i a an attmM^ to li^ttalilitli 
th« I m g t h r n ^ i ^ t rsXationahijt) i n f g m U ^ y X and 
llanakaagar r^is^xvoirs* 
M A l i i a X A i . ^ A i N ^ M E T H ' J J i l 
of ffhfai^ (tonal Xa i^h 39 • Mfi) 
iiMMlNiiifiQ 4X2 <Wiil«» XiQ aiMl fotiaXo, 244) and 4X4 (••Xo» XSX 
«Ki f«KaX« 249) wf oHiaiffioci a X i ^ twm OaiQuX «fi4 NanaktaQar 
mnaet ivoXy twm OotoiMir J977 to aofitfeiiior 197B (Sai^uX) aiMt 
Januavy t « Oa«in)i»r« X97B (Nanak»a9<ar). Th« naapXlfig fron th* 
QunmiftiaX «atohoc was earri«<l out randcmXy* lotaX Xangth -
iMii^it r»XatioiMhi|f was ^i^Xvad by tha haXp of Xo^axithKic 
f o m X o t 
• 97 «» 
Mli«l«» ^ m bixfy w i ^ ^ » toital i tngth (mi), log •«* 
i * « e m t a n t int<i ic«f« of th« m^vvsaion* 
Afiii C*n* i s •xm>n«iit t »m» f i M th* 
of 1(9*} ' a ' and 'n* m m evaluated iiy th» onivoiv 
s.-jtly H«thati9 cif I««8t Afi^arts. Fomiiao foe furthojr 
s t « t i t t i Q d l i^ rcKtossdn-^  af th« ciita ou tUmd 
iff ^kvtdmsQr & Qwhran (l9S0h 
R a S J L T a H t4 a ai^QU^^lQH 
Liiiv^hmimii^ VffXstionfUni^ a l na la i ^n-i i&mlmM of 
ii* et^ '^  Jgi* af ciiffor«»ftfe sdx»s olit^n'Jd t r m ia igu i md 
m m r m i m b«»tn giiran i n i., Thu e o « f f i -
elorrt of ea»>v<i«&jiiie« anaiysia px«s»nt«<l 
i n I « IX« Th« tmf^alm <llff«x«nB«« 
(54 imtwm «£»(»6itii«fis of tha tm mrnttsfoiWm 
A ftuivcy of l i t^vniuY* th^t th« vaitMi of 
•Mponoflfi oichiMtft intors iwei f ie «• woi l introftSMOifiQ 
v o i l « t i o n « , Th« JL«tor uwiai iy uood to donoto tlio U v l f i i 
eofwlition of f i sh . H i lo (i936) i i « r t i f i (i949) lonoytod 
tho oKfWMfit voxyifiQ faron a»5 4*0 i n fisho*. Antony il«|« 
(1967) found « rmm of 2.0 • 5*4 i n iioiirai tolooi ito. 
Lfltfon** ( i99 i i eonioist of eitiM low fUQ^ootin^ »n oxmnont 
of 9.0 op^lioo only f o r on idooi (hypothotiool) f i oh , Mhith 
• ae • 
f « l v l y Bmmf « m9lm to nak* «(m;»«fi«Qfis Zf th» 
•npoimtt i » 3 I t poor oonctttlon of t h « f ish ani 
/ 3 i i i i^asltva tho Thus Mustafa (i978) tiorkifig 
on ^^mufff «i«xlv9il an mpomj^ of 3.24 i n hoalthiajr 
apaeioHifis fvan fiowing iirat#r» and 2.63 i n indiviiiuaXa of 
iant ie (pond) anvinymanl* 
Lanith-wi^ht foKsuia f o r ishiyjiyf ftwB a ^ q u l and 
Htnakaag^r »«»»•{>xvoijw thjt. tha mmmtit waa Xeaa 
than 3« si^^qiostin^ that w«»lqht of th<i f luh inexaaaaJ laat 
than eul>9 of tha laneyth, Jhlngran itfsa eollaetati t h i s 
spaeiaa fuees l^anga x lvar i n ^lahaiiad rati^a aX«o la aoirta l tha 
axfienafit valua eoaiisar^^la t o tha am -aiytsimid i n the ^ s a n t 
study* aiondar (1973) uuiilishaJ iN^suIts of h is 
vmji^  on i^ * rf^ *^^ **^  frcM Kaatha^ Xaki? i n ah aiding 
that Msic^ht insraasa^ a i i t t X a moxa than tha Xan^h euiia* 
This diSiSaxlty fliay tm ikm to aaaaling art i fact or inmlofiuaey 
of olisajrvatioiie i^r Oiondar (X973) or «Xsa a laani fastat i^ of 
raciai/stoek <liffartneat and anvirtwiaanfcaX xaXatioim. 
A aoM^aflson of obaafvad ami ealeuXata^ v ia i^ ts of 
favaaXod eXosa agvaananfc (TaDla X l l h Oonlrtry 
to th i s Jhingran (1932) m J Khan (i972) workinri on Indian 
Bialor oar?w notiead that tha oi>8oiva<l i«aiqht of snal lar 
spaoi»ans {^Xow iOO urn) waa Xass than tho eaXouXatOil inAi^ht 
i ^ i a i n tha indlvi«iuala of Xairgar sis* Caliova 10) am) It m^ 
Just othar way aiwimi* 
mm m 
Mth<9y^ ai«jric«ii ««>c*Utik«JI . l i f f « r «nB« i f i «]ipgfieiit 
to ocetir i n ehaagii of «ith<«r rus^rvoirf but natie«iite)Ui 
« t l f f » r» i ic« i n t h l » ms* olHi«*v»d turtw^on flrtt of 
th» two Hlc)h«r growth nHponont i n liaiQuX 
v«iiiitonts cmpagm i to ii^tiinltdiits of i^tijikttagar iM^U^ci th^ft 
qxot^h i n iNfflght to M X#n^h i s fit»t«r i n f ish of 
daigui r «»«x i ro i r t H i^is e«9n km m p M m d i n thf) i i gh t of tho 
iicoX<» i^c<iX f^ctovs with spdciisX r«»f«r«neft to ^voiiuetivity 
of fora9« ovofinnidaa .ani t h ^ i r AVoiXalilXity to f i sh . Ci^notie 
{I43ii of t h « (I iff9r»ne« cm nott ho«MV9rt arttijwXy xui«4 
ottt, Jhingr«an (i968i and c3ion<l«jp (l9T3) t m 
r t « « i i of t l i i s fi&b fsm sdmr iind X^kii, Giwt-h 
vAXi4iUon i n txm ami tmmkMitgsr 
can lia «ttxilKito4 to xjeiaX diff^tone^s* 
Xn f ish of the rang® invasti(|at9J thu ai«X«>» mrtt 
found ummiiat hoatfi«ir tfs i^n fonaXo* of ttquivaXont l«ngth» and 
honeo tho i r Xon^th^njoi^ht cui^a* Xio abovo tho on« dgmm f o r 
tho f « iaX« SON* This i s suoaostivo of tho f4«t th« t th« 
r9liyti«XoQlosX and foo ling eonditions oio MOXO infXuentisX on 
i o n g t h - w o i ^ voXstion « « i f » « i » i t o th« lafosunotiXo d i f fo fon i isx 
i n gonsd dotroXopnont. HoHovor» Chokrobovty 4 aingh 
who WOVltod on 9ti»l»tlwa m^aala <i06IMOnt«4 th « t i n iUftllXlOTSisOd 
spo8i««ns» asXoo tuors hosviojr than th « fonaXtfSt Mli«coas th« 
eondition was j t » t th» rovoiso i n highor siso gxou!3s. 
• 6 0 «» 
m»n «api.jRle«llY miqhltm of q^agp,!^  of t! i« 
two r « «orvo l r t e f th9 Iwn^hn ^ t m with 
aondlin^ dji^ta mi!il£ch»i Jhiiigran (i.968) an this 90Hiim trm 
I t %v«t e))a«rv«<i that yduti^ inciXvitluAlt a 
I»n9th of at»o«At !t5 laa w»r» Mav i^ r i n th«i 
Siwfm^ tHi<i «nd f)AxtiouX«rXy 75 mai, th« KivvflfM 
i n ntor* x o ^ ^ cortdition. Xt I ds i t Qm to 
Mi i tv t t that idi*ataxtie x«&panft« ef ah.^^^ v^r i ts with 
i t s #fio mvS g3E»wth» th » yumq omu fi^aiify^ comfort wnd 
ftuitft ho«ti i n s t i l i wgt^g Mith of ci i iT«f! i«» i«hlX« 
in^^isiuaim f inJ i r^ rnntiim of th® x iv^r t »ow» 
to h^nlthy sufvlvax. %»tafa <1978 i JOCUBWIV 
to I th4«t ^Kiitfi djwrfetMi of tho fIot4r»;r v»«t«r ohonnoX MOXO i n 
{tettwr condition* with higher i39ndor«X indm^ than tho fi»Mei«» 
non* of t h i i Apmlm i n pimda on«l <iiteh*«« on thoso 
(t«t« tlio outhov TmrL«m4 tho vaxioitt on^ rofWKintoi i «X « t io i i t 
r «mif ig fvMi th« iH tmt woehanlool offoot of i « « t « r eiirx>»ni»» 
t o thoM invoXvin^ mftiionft <tiotiiliHtion, oxy^nn eixeuX«tion« 
yoiMTOtaii^ factor ( l i i ( it ioii» ai^potito f iO( l i f i ««t ion» ote.* nMoti 
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i* m woight x«X«tlofialii p tn ami* md f « « i « U 
tp«eifli«nft o f ifc* filiaaBI* 
Cuiui) H N 
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1-55 ^1-65 175 
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n d ^ H u a u c t I 0 H 
I M T H Q U U a T I i J ^ 
ll»i3r(Kiuction i t an lapoftiiiit function of # f i sh wliii^ 
aecara^)Usfi«t i t s mS r^wdcMtm f o r m a i i t n # n t 
so 09fsmtlsX for m»tmmm9 of m emm^rtl^l f i sh« i y , Th» 
ffU'flity n^idl quantity of f»?^«nl»h«Ki itoc^ ii«''*ifKte ursfm th® 
s i an &tvi of 8p«»iyiifK| poiiuX^ytiim Aft woUl as 
IcKilcal eondltl. ima tiwt and Are t o . 
knowl^ rtJg® ttf th« rftionn s>f f i » h to rvsaapoductloii «ndi th« 
i»colJ^|ic.tI f4>ict0r& affacting St jpaflects »iiny other 3t»l«ti»il 
fff<iturtsi ctt th# l i f « h i t t o r y of th® I n v!«w of 
I m - x i i t ^ t t of tit© studly of *«iw$lu6tiini Molvyjy 
of Of} th is ASrisct of eh^pgA, th« >if«sont iivvosti^a* 
t ion WW uridkiftak»n# of tho toxsis Involve J i n ths 
dIseuMion mod oXsboration. 'Mctur^ion* f«f«»t« to eye l i e 
irarulieio9io«i ohsngos tiliich tho ^ofisds iinclof^o to at to in 
OMii»ist« Md «thio¥» i i i » i i oss . Th« t#jni 
iapUos t h « f « i « « M of ^ M t o t iwm tho M I y of ovi?i«tou« 
f i s h . Th« mw4 ' ivsodin?' i s sp^liod to th « onffeiio so«fy«nBO 
of ovontft oHiuraoteriiinti th « w^spswuliig ond S ^ MR I I IQ st«9*»» 
vlioroM *k*o«difi9 sosson' donstos tho jssxiod of m*k iMitii itty 
«nd tho t im i ducinq Mhieh spiMnlnv «MI«UI« i n f i sh nopulstion* 
Thoso tomifiolo^ios h«vs bmn su^gostod Ivy Qa«iBi (1973 
- 62 • 
K A T i U l A L a AHU ^^tHQQSi 
A t o t a l of 827 individuals af ehttora (414 f r a 
Ana 4i3 fran i'jAndka^^ar) c^ 4>JLl.9Ct* t Juring iianthly 
tafap-Ungs 1977 to A f t « r x^xsiurdin^ 
th# i^n^th th« ll'sa^fttad out. 
80ii«<l juiii thci of 8set4itueity v m dtttvxfoimid decosutimg t o 
thu %tmdMtd ilfttmtnaUXm&l Cmmll fmt th« Bn^irnrnm 
t l on of tlM te^iX* «u.j9<»ftt<id tuy c^ asiaii ^ l « t » r 
igf ^ l t « f a (i977 «»!>)• on m 
daiencft ••QQX i^b? dn«i i n lO^i famul in . 
For cliit«]nltiif%9 qmM'Sio^im^^lc in<l#K» Qan<ii was 
AS ia#z««iit«9« of t h « i rife act iia<iy w«ight of tiva fifth ( g i ^ K 
^Wftf l ipi lM of knoMii ar«aov»i ixam th « it it«r ioir» 
pottdf lor «iici nicidlo ;3oztion» of «46h XOIm of tha ovaiy 
liMWiioY mf ttoiHVtod O l m t o r of tho ogft MM 
t f m w 4 « i t l i tho M l p of oMuiac alerooKitor f i t t o d i n « 
•oMpwtnd MltJRMMopot f «9 olii«lnl.ii9 infojM«t ion on oiso** 
fvocfttonBf <lltti l lHftiofi of tho oooyto* aixl tho livto^nQ M O O O H 
of tho fltt l l . ^31 V«t iO» of g» ai^^ay^ bftXon^n^ to (UffOlttMl 
•iio 9r«Rii» m4 md i n difforont Aontho m m oiptittototf 
toaitod fo r hotovoQonttity thvouq^ tho aii*4i<|iiaio (X^) 
iiothod* CftX6uI«tion of ^ m m ^ m ^ ooMPosition of iMMtuio 
intEvidiiol* «nd thoft* i n v i l lous ;ah«to« of i i«tuff ity y i o i M 
d« t « on l i t * «t f i v t t a i « tut i ty . 
• «3 • 
/4ofithly V!ifir^4on« i n th « «tiund«fiB» of aial« ami 
iiwMsi»»m of ffh^^y;!^ f r m B^nXqui Hanaksa^^r x^s«rvtaifs 
h«v» b »m iiviieatad I n Ta!jl« 1$ Hq* Th« ««* rat io 
•^th Thu rrn^fi tis i^nri A U in d^xch to i n 
ii®tjfe»riii«3f, (fi^^luX ns99cim9rm)tmd i s i »2 i n '^^ ^mh to i t2 .4 i n 
Junft» (HanaksA^oif iii3««ln#nit)t Xn &lmmt 411 ths (norvtht 
iiiim«»xl64l syp«»florlty ov<»ar th«i iiial«a {pmlmi dcta 
on qvmm) liut Chi«.aqij4X« t «at of h«t«»9i}«n#ity shaw^tl 
ito Jiignifieant dfeipauftuf® trm t h « hy:*>th«ticiii A U r i f t l « . 
Th« x « l « t i o n !i«tM»«n th« tM) 9fix«t (eial«if«iii4il« ^ mn m thu 
mf9rm}9 i t J l . i i n ddlfjful ami In Nanikn^tii* ttpdcim^mt, 
AII«LYFTIT 9f ft*!! emmt^ltiwa of VAUoimi tvmipi 
( T i b U U » a> thJ t with th* • ^ • M i m mt 0* and 
f la i l of ftaifiil Mhoni i i i loo wit* pvopondoMtt i n oflhor 
gioiipi « fli^) i n th is losotvioirt «ici i n «iJl t m « f 
of N^nokoao*!** tho ntinixir of tmalm mm l o i a t i y o l y 
l i i ^ w t . 
3o»iaX w<tMy«tiofi and ^taiw^ng 
A ptiw of U « J u i t vvn i ra l t o tho kidnoy* on 
o i thvr oido of « i r WLoddovt M&thin tho M < » i n o l e «¥ i t y . aipo 
tootoo ofo eyUr i i i f i oa t olongot*^ orKi o ioMy nhito i n «olott» 
but i n i « i « t u f o iml iy iduol t thoy ofo tiliiyon thopod* Tootoo 
• 64 «» 
sut{3»nM i n th» eavlty by <i» l ic« t « «ndl t h i n 
^•••nit^fiMt eallo^i ••soivhiua. Fmr itiood am 
on t h e i r aarf«e«* Froa oocth tf^stia Mri999 « <tof«x«n(tia 
whioh iun» a l ^ i i t » .^ nd th^n tfrn tm J<iifi 
oottsxiorXy to fam « comraon duet emmtnlo^m with 
th» •ict«xior* 
49mm n«t work cif bJLoaJ ^mnt on th#i r surfacv 
iittpazts s t i m j « . Ihft at9 f l a t t 
a » clulj-sha^'d vdth y^XXoMish n^jite coXour. 
I'huy vfHttdtin suap#rr<J»d i n th<i cav i ty txoa th# doxsaX waXX 
lay <S«Xieat« th in moflovaxiuei. Xc!^ of th« avaxf i « 
s X i ^ X y than the X<»tt on» i n iiia«tu«i& stogo teat th« 
ftigo d i f f « i « n t i « X imrmBnem %)dth i n natuiration. Th» 
two Xobos of th« ovafy aio onitiid on tho noitoxior itido and 
Xoad in to «n o«&<liict ultioh opens oiit«i<l« th« body. 
of m w eX«s«iflo<i into tho foXlokdng 
5 ttituiity ttagooi 
i i l t 
^aoo I (XsMB«tyio viX9in> 
Tostos vo iy narroMf thmadUXike, tranaXuseent, e w e y 
t«hit« vas dofttxono not <ll»tinot» d i f f ieuXt t o ioe«to« 
3^1 (m^tuiinci vlxQiti ot m o v u f i n g spent) 
T»st«ft s J i^h t l y oigngatedft opftqiM» coXottr 
6jre«iy, v«s9 Marttfift distinct* « «sy to Xee(it«« 
rftaflf m CiUp»nifn|) 
Ttstds mmh distended, Qlu)»»thep»d 
coloured, va» deferens v » r y d i s t inc t . 
Teetee iMich ftMiilien» oceu^lny aejor m t t of the 
b o ^ cavi ty I etteln mexlnuia ««oi<ihtt c rem colour 
(0 l i t t l e 4ee^r i « preseei «v«n <iently e 
white a i l t ootes out* 
Testes ^xunkf wel jht drast ica l l y r e ^ e d ; du l l 
colour. 
£ f l M U 
HiHl i y (lanetufe v i r g i n ) 
Uveiy si iel l t trensluscent. dub-Aheped, lahitish i n 
eolourt ove Microscopic* tr^nsperenta not v ie ib le to 
fieked eye* poor yeeculicity* 
atene I I (Mjtuxlng v i r g i n or recovering Siaent) 
Ovaries s l i g h t l y elonoetei end swollen, l i gh t yel low 
i n colour, ova «m« l l but ^ t i b l t to nake^ 
imprndm^ 
»<»<« tfoXuadnottftt y»XXo«4fth i n coXoujr with 
ftddish tiu* t o vaftoulaxity* Uva «dth difttinet 
yoik m^ visiliJL* to unaid*i fm^ 
Q w s t f eomi( i « r« l i l y ywlJUAv coXouro^j with 
m^dith i n tumi pai t , OGGUpyinci a i l tsut 
9 m A l m t t of th# liotif cav i t y . Ova sleost round*4 
and quit« comMcumM* ^ i g h t naxiMun. 
Ovaiias ^funk idthout ova tnith f«w msiokiaX onati. 
iNight hlfihiy YaXiOMish and poorly vaacyiar* 
Thw itcmthXy r o l ^ i v o atJundane® of tsialm an l^ f « n a l « i 
of th# of a^rtuilty ha® i»dn Inoorwat ixS i n 
Taiila X I I and Fig* 3* A dafinita saaaonal eyela of «atti«ation 
was 9Vid»nt« Tha Imatuva v i ig ina Cat ago I ) and « a t i » i t y 
v i i g lna o r tp^nt f i » h (ataya XX i of fejoth aaiiaa 
wava availabXa thxoyghout tha yaav aitaaiA ifctsing JbRa* JUily 
and AiQuat, i n both tha mawo&ffa* Xn tha iM»fio<l 4iaiy|aiaba». 
FalMRiaiy QOnada mf Vithoi* inaet iva. Ffoii Mtieh theiftoonifio 
ind iv iduaU <9ta(|9 IXX) ita^an t o appaav i n tha {aosulation and 
4usin9 A f i i i l th«if i^mduKdnrnd* In Jono Mh tfi* wmmn 
m m ftoipl^tftlir A m «nd th is vta« to m y r u^nv 
iMt f«<tf«« I n ^pitMMMr* t m ^ i m m 
U m t i n i ^ T t t l i « 9mmmmm^ of 
i n th ia MOfftli* Ttm mmimm nunlMf of s^ Mnltft was s»<|i9t»ff»dl i n 
J i t ly im4l9 » f«M«l« • 63,7% • ^SjilQUit « 72 .T^, 
t fmial* • «> t t 
iffts tt)« f l^h oiatuiw a # r U « r than 
the oiws* 
'ih-rt of §i».ity»d!ti<»> jnd 'invttl'JSJiBefit of wtm 
ijy tth-m^m i n th^t* lnaetii<» 
of th<» wm eh^mateX^ximd lay low gorsad^onatle 
ifKteit vihieh « « »fit««e<l th« aetit#« «ntl 
pasMid Into Mofo cta^o, touohod «n t imi low 
n^ofi sfMnt* P»ft«ln|n9 to BHMithly gonadlOAonotio in<loii 
•f both 80«»* i n rosowoir «mtiodi«i i n Tuiil* IV 
m i 4« I t i o ovidont th«t th« »o«oofi«l ehan^oo i n 9 o n « ^ 
MM«ti« indkMi of liovo ioft» ni««it*dl than thooo of tho 
fmoloo* In M H tho ooiioo th« 9oniKloft<Mi«ti« indNm Inev iMt f 
« « i ko4 l r f m Maivt) paalto l^ i n Juno. « l t h tlio onsot of 
•omninQ i t dotiinod oiMv^iy* I t i t f i i f th» r <ll<Miof«i|{iio thot 
^onodososfltio indoa of i«»oo»»iaod fifth woo i n iioy wHiio 
th^ii of yoongoY indi^di io lo i n JMno* 
Ttw oge of n,ftur« fish of different: h«« 
«h<Mn i n <1* In i a i gu l m o x v o i r found 
ajgtuxv fo r th# f i r » t t in* «i i attaining a Xon^th of 119 am Mhll« 
f « n « l « « ^ 121 M* In NcmUEtaQdur hommri malwB and 
is^tum j t 129 i!i«i« » » « { » c t i v « l i r . 
Qli»i»xviiiiiorm on i n th« ovavy « 
pieturtt of tli# fgrnqmrny^ In thu bfwwiing 
»9a»on th9 oocytes foumi to und^x^io • of ehsngfts 
i t i &ix«« and ineiuftiontt* Th« eyel« of a^itur^ion of 
ift a l i t t l « ^fam dimming &t t l M th#y 
are fwHy ovoxy conit«im»>J only an® Uiftoh of aatifc-
l ing ova 9t « tiiso* Yoar «oyncS stu^^n In fmmt^rsey 
d i i t f i i m t l o n of inftr«ovafian tPl^j. 5) infr»si»^ion 
on th* aot of toawnin^ i n tiMi f i s h . Tb« vairloits s t ^ o s of 
•Miuiity of ov<ity outUnoil ^ ^ r l i o r eharaet«i is«d 
follOMin^ (i«voJU>miVt«l pHmm i n ths eofit^im l ovat 
OMiyto* t j rmi»4x«ntt nmjU ( a « l mm), mtmMmm 
y » l k i « « « » i n width a r ^ l ^ i w i y ioiigvr 
Moofitflo micldut^ 
I I 
Ontyioa «Ofit«&iiod t i iaU voeiioio* along th« pt i ishovt l 
oytoi»l«ttav yolk M«rtofi«l •ppowmdl I n m o l l qyontlty» 
4 t « M l « v of •99* MMvogod 0*26 
m 
H i 
U06yt«« tr«nsXiMe«iit« HQjrt mownt 9t falk^ «<MMih«t 
ymllmAi^ i n eoimir, About MM i n s i i v . 
l y 
Qvm t r«nsIuso«m» spht^Hc^^ 07 «h<ir4i8» 
of yolk And q I I of 
fullowtsfi coI<3U7» .itwraQ® 0.^7 mm* 
^jf f l t i 
(k>n«(is mt9 si>«fit« 
lio rtaafleaiila tvom i n <ttai«»t#r 
o f ovd ««mrJl9(i fjciora AntecioFi fiilddl* And posterior Melons 
of f i ^ ovaiy. The ovu from th« two Xotiot mr& of «k io t t 
idofiUeal i i i w t * ? * ais* of ai«tum 1 milviduals had m mff^et 
on 099 U l m t o i r ftiso* of •<}<:i» of dUff^nnt, romdueti 'vo 
a ^ gioiipt wOM i i lo rA ica i , 
«*io9f«Mion i n tho aiso of dovolop&ng ova i n d i f fo iont 
MOfiehft anct thai* fff^jnaanay <i i«t f i l » f t ion «an te imdaiatood f r a i 
tlio M a i n TaMa and a^* ft. 
C^iin^ tha atiKly oaiiod iionaoon eoManaad towarda tha 
and of i t aa . Aaina wava haav)r i n J u l y , m y l t l n q i n f loodinf 
of the jraaaiN^?. 0urr9fifc veloei ty waa hi^h* downatia«i« 
niiaa f ish HiQvatad upatioaa tmm tha daapar pavta and aaiaetad 
m TO m 
mh*llm « r « M t b « i r t p M l i i Q <)IIQUII4 vtwxm t M w l o e i t y of 
f i y r i « f i i » twnavy^tuM* pH MKI •l ltaUfi ity «M»I« iiod*r«TO. 
i t WM pKvftfmntlAUy <<ufinq tho fthoi*«x« «iid elmtdf iMi«th«v 
t h « t eon^r«94tl<}n of th* %m ft«ii«» and s atwninq o o o i m d . 
<%ft»r indivi<iu«lt mm94 t o dNpajwjr «Nit«r of th « 
mAxvoi i r* 
ru t io I n fi^m i s knawn t o from am population 
t o dnott)<»R of th « t j i io vpeeios and nay OVON e^ango with V A I I O U O 
y « « r s of (NlkoUky. 1963>. OmA&ition* frm iU hy^othoi-
t lcMl i t i . booidos indicating io tua l dlffar^neo i n tho 
Kox nmm»Bitlm of tho natitraX isopuiotion e«n also bn lo i^ tod 
t o M nmimt of f#etox«« Coneordant t o w » « n t ob«onr«tionc 
c^ n il* ehar>g>a. <ut« & found i n ofch«r opiicivo of 
to ioot ts « <|omr«l pvopondorMOO of fonoldo ovor na lot . Xnfeov* 
Ofttinqiyt th i s was nvon MK>fO wovkod duilng tho {»oo lin^ oooton. 
f«Miolot lmffd*n»4 idth eomidoro l i l y dovalopod gonads in 
•oaooiioon ndth tho tootoo in aoloo I M C O M noxo pttoivo «nd 
Wiinocalilo t o fithing* honoo t h o i r ^ r o ^ o v nunlN»F i n tho ootoh* 
% « o i M l i t y o f tho mqv^Mon o f soxoo ^ H n ? tho inpooiiiig 
•oaoon mvi tho«oby hotoiogonvity in t h o i r diotiiOution «t any 
paiticuiajr i o o a l i t y in tho m o « « o i i r ao a f a c t o r oauoing 
inaioaood outoojilib&Uty of a ton t o fishing oan not ba xulod 
o u t . Sowiot (i<H2)« MeFaddan a. Coop^r(i9i2i« Saiioy and 
• 71 «» 
acHloia (1955) th«» ¥i<»w th« t i n ol^ Jmr f l « h dtttiiunc* 
of f«9iii9s ^oei«tlai<i& x«>ii«rkabl« M to U t t i o d m H 
mal^a cosiiJletA t h o l r JUf« span th<in th « 
sti^rK) a ndtieoAblo xiao i n th« of th» f a i r »•»• 
i t can not alao bt oyerXookod t h ^ Xaxgmg s i to of th« fwnaioft 
CfJUriasM"! to the pi.'5l<is of th®' caao fne of for » protaction aQainst 
wd. i t ion, 
ifvidontiy* m*i»u oust im oor* a^si ly foragod ^mi thus 
outnumbor^ Kt the opposito sox i n a <30 di lat ion. 
Jonad i n th » f ish i t o vigorous a c t i v i t y 
f f w th# month of lAsmh ^ i c f i altl-saataly cuteimtod i n Tlmm%t> 
i n Mayii»J{un#« Tho w a i i a l i i l i t y of spont individyala together 
with and lanrao froei J i l y Cviith th# advont of taonsoon) 
onward u i to ' ^ ^ s t md rarti iy avon i n ^ptaaabert daeionatrctad 
tha axtanta of tho s^ ^anaiinci .wiiod of chaoi^, Nlkolaky't 
(1963) eoneaist of th« aet of apaMiiinQ at a raaetion to M M 
natural atioulut or spinal of a eoMOdoii eharactar aoant t iuo I n 
th is eaao* 0han9«s i n eliiaatoiogy and vioiithar oonditiona 
•ueh «• dovolopMont of clouds, thundar atom* laroeipAtatitMi 
•anifoating i n rains tdhich twrtng aboift a aoquaneo mt hydrole* 
9ical shan^aa suoh as ra<luetion i n ta»paraturt» pHg imwmwm 
i n watar lava l , currants* osy^an e imulat iont diltitifMi of tho 
raprosaiva factor* couid obviously Indue a sjiavaiino i n tha 
f i c l i . 
72 -
e'arotarKify wm eloar ly »viil*nrt i n fthaya^ th« nalet 
with fidXtirK) gonails eanaion I n l ^ t e r half of May uih«f»«ft 
x lpt 4liaoat i n 'jmnnlnq* con i l t ion , ^i^r* 4MMndantly 
i n Jhtfi^ * Th« « « ! « potential contifiyo i to bm 
i n th@ populiticm t i l l thi? fomaX f^t of th<»ir stock 
coiapX9t« tho RiJiiwning. i t i s an adaptive fd^turd 
unmjjlng f ^ r t i l i g a t i o n of saaxietun rmsibXi^ 
isarly aaturation of in i lv i JuaXa Which haw 
s:3iiwr!di oii«r or i^ oirv t i « i i } i •asXi^r i n t h ^ i r i i f « coaiaifod t o 
those pMpailnq f o r f i r s t b>««i ingt inviciabXy «n out* 
eoisx? a1 marly of the ^stua^m of t h t i r gonad 
iHiiJUSoif). ^anfculu (1963) and OiakraHorty 4 ^ r ^ (1963) 
obs« r^d i n major 6 a r » th « doyalopnottt of gonads i n v i i^ lns 
stzivini] for aaiturity starting l a t o r i n th « saason. 
i n th» ovary of th« <awa i n the n^mm at ago of 
dovolopsHint i n any aaason s igni f ia^ that spawning takat olaeo 
only oneo in a y a ^ ar^ I s confined t o a dafinito raati iotad 
•oaton« tl(»|il«tlon of qamot^t frora July ratuitad i n |9xa«ponii» 
•ransa of apant f iah. Aa th& ripa s^^aeiiiana g i v t «tay to siaanta* 
tho ia ta r baooaa aior* fraciuaiit «nd fouter racii^rooally zodueo 
i n maiiiar* baooaing rata by tha an4 of /luQuat. Thair israsansa 
i n Oaptaabar i t only aiiBaptional. Froquaney polygon vl8<»a»«ia 
Q(va dianatar naka tha auooottsion of various maturity atagat 
amply olcar^ > diaiatar of any i iaxticular na tud ty atago 
» 73 <• 
rtuctiMd f « l r l y constant i n Sdi^ul «nd ManaksaQjur eountoroaits. 
Th« only « t l f f m n t « iiotie««l>l« i n the adfiiurAtion m t M t y 
iHtwton stoek* of i^j^aga of t M two m e x v o l r t WM tH« t i M 
of f i r s t naftuxity, »0r i y sttairaNHit of n i t u x i t y i n duoUon 
of a^QUi cAildl l inked to food tupialy. HlkoXsky 
eu»s«dl t h ^ r ieh food Mip i l y •nlianeoo fi^ov^h «se»lerflito« 
a« tux i t y » l ^ i v imi th«r*by no sewistieisai that ^iftuxity i t 
volatod t o sico* Thff high i » th«» food intoko^ nor* acsiodla* 
t ion of food mi i t s 6onv<»x»ion i n t o th« fa t tar i t tho 
^myth tfbieh flMnifo»t» i n iriVQin i n d i v i Jualft s c t y v l t y 
th«n thoso growinq slOMly, aost ly « » « roftylt of 
inadomi^o sypply of food and oth«r aoiotie factors In t h « i r 
natural onvirofwont* 
TA8JJK ^ 
^ t h l y var iat ion i n th« nuaib«r and p i i « «nt «9« of iialAt «nd f«Bial»«, 
and ta t t o f hattfXOQanaity fo r ra t io of fituaSlL* 
Montha No.of No.of lb of ^ o f CQttbl.* Hatio S i^n l f i « 
M«Xaa Fa»iiX«s M«laa Faai«loa nad M i f oaneo 
uetoijor A3 18 41.9 S8.1 31 I turn 0.8A 
HovaniMir 12 22 39.3 64.7 34 111.82 2.95 M.S. 
oaeanb«r 13 22 3 7 a 62.9 35 l t l .69 2.31 N.ii. 
January 16 19 45.7 54.3 35 111.19 0.26 N.S. 
Fabiuasy 17 23 42.5 57.5 40 l t l . 3 5 0.90 
Maiiih 23 23 90.0 90.0 46 111.00 0.0C3 N.a, 
A p i l l JUB 2» 41.9 96.1 43 1U.39 1.14 
May 16 25 39*0 6i.0 41 l t l . 5 6 1.96 
Juna 11 IS 42.3 57.7 26 l t l . 3 6 0.62 H.S. 
Ju l y iO 16 36,5 61,5 26 i U . 6 0 1.38 
'^iguat 12 16 42.9 57.1 28 1 $1.33 0.57 
Sapt amber 7 20 25.9 74.1 27 112.86 6.29 
Total i l l i « 4 •» • 412 am 
«*oan 14 20.33 42.3 99.6 34.33 i a . 5 5 
J inuaiy 12 23 34.3 65.7 35 111.92 3.46 
Patawaiy 16 22 42.1 57i9 38 111.38 0.26 M.S. 
Maiol) 19 23 45.2 54.6 42 i u . a i 0.26 M.S. 
A p f i l J4 21 40 .0 60.0 35 l t l . 9 0 1.40 N.S. 
i«ay IS 27 35.7 64,3 42 111.80 •.71 N.S. 
Juno 10 24 29*4 10.6 34 112.40 6.43 S 
J l i l y U 19 36.7 63.3 30 111.73 4.83 ii 
12 10 40,0 60.0 30 l t l . 9 0 3.46 M.S. 
Saptattliav 10 21 32.3 67.7 31 lt2.10 6.43 S 
Oatobar 11 20 64.5 31 111.82 4.83 s 
ifo>Mnbar 10 21 32.3 67.7 31 112.10 6.43 s 
Oattanbar U 24 31.4 6B.6 35 112.18 4.83 s 
m a i 151 26S m m 414 m m 
mm 12.96 31.92 36.24 63.76 34.50 l t l 4 0 m 
t m MM l ovo l fov i 0« f « 








^ ef CoatKl<N 
fonaloo nod 
^iatio 
^^  1 r 
;>i9ntfi« 
etneo 
21 17 ! » . 3 44.7 38 1 to.e i 0.42 
96 37 60.2 93 3.e8 
l O i 38 .O 62.0 J163 1U.63 9.33 ^ 
U SD JL8.0 62.0 6A 114.99 24.93 
13 2T 32.5 67.9 40 112.08 4.<)0 s 
» 12 2^.4 70.6 17 112.40 2.86 
Tot#l 244 • 4i2 mm • 
Modfi aii.o 40.8 38.9 6B.7 112.02 
m 
Id 24 38.9 61.9 3t Xtl.fiO 2.08 N.S. 
52 73 4i .6 9B.4 i29 l t l . 4 0 3.43 N.S. 
se 96 37.7. 62.3 154 111.66 9.38 S 
iS 44 ia .4 74.6 m 412.99 14.29 s 
? 2 i 29.0 79.0 28 113.00 7.00 s 
4 9 44.4 99.6 9 111.39 o . u M.S. 
Total m 269 « 414 
atMO 2 » a T 43«63 ^ . 4 64.6 694) 1U»97 tm 
s • a i^nl f tef f i t i M.ii. « Not aianifUant 

































t t R % ? s s • • 8. ? -4 -f m n n o o o o 
21 • 9 • t 3 • J; • 3 • 5 ^ 3 • 9 • 
O o O o O O O o o o o o 
4.1 4| 4.1 4f 






w -4  -1 w Ci o W V o o W P o 
fS 
! 1 1 1 - 1 1 1 
O O O O O Q O O O O Q O 
•^ 'l 4.1 
o fi m n 
o o o o o o o o o o o o 
4.1 4t 4| 
^ i? 35 8. ^ R a ^ J ^ 
o o o o o <M o o 
1 1 ( 
rmm,«t 
U f iwtiaMmr d i t t i l lK f t ia i i m4 Mmmii&m of i f ^ t m w w l m m m f t — of 
i l tO f » -
Mamh 
1 9 7 8 
Jmm 
Ho •of NQ*of ^mmrn 
ova f it«9« ova nt«9« om ntag* 
mm 
7 7.3 
AT • ao ^ 27 a e a 15 9.7 m m m •• 
2 i • 33 
(0.3T-0.43) 
33 34,4 4D 26.0 11 7.8 m m 
24 • 2T 26 2 7 a SO 3 2 3 m 24.8 12 U . l 
« 30 3 3.1 29.3 46 32.6 30 2 7 3 
3 i • 34 ^ m wm ID 6 3 39 24.8 37 33*9 




20 23,8 12 10.9 mt m m • 
3 1 « a t m 33,4 30 26.3 19 m 
, a 4 « a f 24 37 32.9 36 29.7 12 13.0 
a i • 30 
( 0 , 4 M 3 2 ) 
8 9 3 27 23.7 49 32.1 26 283 
3 i • 34 ^ • 8 7.0 34 24.4 34 37.0 
391 ** 3T 
(0.43-0.4S) 
m m • mt iP 7.1 20 21.7 
3B • 41 
(0.M-0.7SI) 
H^* Jl* i^itthly albMndmum W of m»d taalft •:Jtei««ns 
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of ffieimdity of 9 f ish aaeelm i s tm<30Wtmit 
for dl»t«»fnlnin9 i ) •pdMiIng ^>ot*ntial and l t& suee«i»ii Oumim^ 
1973}, 2) density <J«*insJ«nt faetom influencing -3o;Ml«tlofi 
i l l * 3) fiuetuatlons i n the piroductl^ ain 
pot<»ntijiX of in^vi i l i fa lo of <i stock x<»lat<»d t o U f » proeiittM 
»iich S9 and gxtmtb 19962 Hodior. Ji964i l u M g 
& l.an<|at 4.975)0 mvi 4) 0mlrona»ntAl factors i i4kol«ky, 4963 i 
i-yiiaski & Cooptr* i966| i96>t \flminq, 197X$ 
Tyl&r L Ainn^ i.9761 also &«»Niy«tlon of v^stlous 3P«c»» 
I n ^ p0pyl«tion i95i)* i n o&soieultuxA dart^  ^i^itAintng 
to roptai i^t iva aot«nti#l i s u»« i to foi iMil«t« th « of 
roafimj f s c i l i t i o s «nd t o n^sdss mmcmu of th » 
oiMration* 
Consiil#v«l>I« Mork hm on f^ K-imditf of lrtdl«ri 
fMthw«t « r t « l «oat»* ohcmo of th« eontii iMtions M n f 
thoM of iilnha (i976)» ahott t L Jli* (i-^TT)* a i t « « (1976)• 
n«<idly (i979)« 4 Khaima U9&0) and i i980), 
•iiftOjitifi4| for a tirlnf l n f o i » « t l o n un foeuniiity of 
ft* f r a Koothtfi iolio i n (Uttar •^Moslii iMbtiifthod 
by Chondav <4977)t no othor loiaort i » avai ial iU on t h i s 
e e w s e i e l apaeioa of toiooat, Th« atuuly daais ajctaiw 
s i ^ l y with tha fo^imdity of iwm hu^a toaarvoirwt 
Saigtii and Nmkaa^ay, i n t»i« Nainitai d ia t i i e t of Northar Xndla* 
• 75 «» 
M A l i i H I A i - i A H 'J 
U v « « »ei« i«nc of a> aha i^^ ^ 6oJLl«ct«d on randcw 
ba«i9 Iran th« conmdiQldX s ^ h a s of ^Aicjui and Kmakia^dy 
44^ 77*79 • ^aftUJNKa^nts of toftai lotvjth, 
mitjht ansJ Imvith « n d woifjht of th® rtpa o v a i i t t s « m i x « 
I n 31 individuals fxtKi Saloul and 27 
s:'K»elm«ns fxon Hanaksagar jrtts^r^iir were analyitad* 
«ifi8:tjl0a of knoiifi (x:) mi) nK?r# out f r m thx»9 
i i i f f^r^ni rt^gima af ovajfy, i n .•••»'tricli»h, and 
thi? ova for c^suntin^. of th® t r tpUcata 
imurairationa was ctslculatcci irnl f*o« th is th0 t o t a l nurab i^r 
o f rf^ ova i n t h « ovsty <:f!r»-3liit® fucsindityi m& 
cm!TUit94» For. dit«iisl!iir»g y w l i t l w f^icuiidlty tha nuniyir 
of ova i n unit body i^ngth (par ^ ^ woi^ht g l and 
i n unit ovafy langth and ovary t^ight ^gm dat#x«tin«d. 
Mationahiiaa of tfia indiv ic^al f#eun>iity with tha t o t a l 
iMdy langth, body woightt ovavy length, ovary woight and 
«90 of tha f iah waro wavkad out t h r o u ^ stimdavd f o ^ M t i o n 
mfuMom, d ta l ia t ioa i aignifieanso of the vai iout c o m * 
lotions haftfo boon avolMOtod oooovdinQ t o tha nathodo aucigaitod 
by ^SnodMbV & Coohran (4980)* 
A N a i l l ^ C y ^ ^ ^ l Q M 
Data on facundity of g, tihrnara f o ia ta i to body length 
woi^i t t lon^th and iwoi^ht of ovaxy and ago havo baon owaMiisod 
m m 
i n t M m I f^ t&t ^ Hft^m Thm inJ lv idua l f«eufidity 
of the f i t h ^h iH tmd int r «8a»e i f le fluetu4iti(Hii« I t 
frm 11393 to B2419 eg^s • 42739) I n f ish of M ^ i 
and fsm 11544 to 5^6824 {mmm « 301871 i n li-J^ciii®?** ot 
facun-Jlty ^ tf? maintain r^Xatlomhip 
»dth tVf^  lengthg wtii^ht 'jg® of i . ffhaoff as also th© 
X-m-'ith^ and vtsiqht of th@ ovariag. I t incrtasod 
than 3 f ish an^ i 3#7BlS9t H^anaksagar f l t h ) 
tiia®s tha in iK>Jy Xongth,. A ^.tfry ran^ja isf 
the eKponantt^i ^/alwaa hava baan jra{>oft« > by various work^ri, 
( i ^ M i ani iavraj (1973) fotjnd tus low as 1,04 and 1,<S 
for iMXm, ^^ iM^lmiBXiiA, ^millM,* 
ilsQ 11970J mAmu I data on 'JMXSSi SStSM, 
iind iSiJfeA j J U a i r t i icatirei thst f ^ u t r i i t Y i r c w a s a i a^ sout st^ uaso 
of tha lanqth. Uhatnagar (1964* 1972 ^ •nd Bamtim il91B) 
obtorwd oiiponefitlal valuas ranging 3-4 i n L^ fai^ q XJUtitttefclMU 
yteBft 'MOL md \rafgMM 
(1960) foooidod alMoat f ivo tinaa Increas* i n eaaa of Q i U l A 
ttian tha fol^ittion of fa« i« idlty with ^ d y nals^ht mn 
Mofkad out* ONpononta of 1*3 m i 1.2 M»t« oiitainad i n uMi^lat 
of fiUiflKA f m aaigul an^ Nanaksa^art iraspacttvaly. M i l i a r 
vi l t ia of eoaffielant of corralntlon i n th is n o ^ 
i t oloar that faeundity l a aiora cloaely «»l<sta<S to iiody ivaiQht 
coMiMioi to M y lani|th« Chatuxvodi <197«). Sinha (19T6), 
mTf m 
A l j i * (1977) hmm « i « 9 U m a v x « i « t i m l i i p i 
M m m t h « i m m w o t v M i n XtidLan t»l4iostft« NonUiMAjr 
U « wXMmMm iwfdt hcmww§ m a r M itf Hm i^lvafg^ 
Al* U f ^ K VuliMis abtaitwd iir tfmmt 
woxkttfSt n4mfth«Xot9a tho qmm i n t h « 
p m « n t gtwfy Ut timm* Nl«thur (1964) 
and mn^S (i973> woxking on |j||iii4lirm» l iKi l i l i i V ^ f V l m m 
and f«»i3tetiv*ly ^mmnrttmd that f0«uri» 
d l t y 2/3 .mmr of Mf 
UMiigthdnint} o f thu oiray/ o f 'g* ot^Ai:^ was aeeaHpaniafS 
t»y m i a.86 tinias inervas* i n th% ftmundity of th<i f i sh 
ivsm BjiiguJL itfid Th^ VaitMi of 
fVQUntlliy 00«ffl0i#nt of OVttlliatOll 
tyy m f & M«ir (i979) l a quita eloaa t o that i n g^ 
DMoua iy a KOSNi volitsinoua m » r f aeeawidataa iaf9ar nuMlMr 
of ova. Quita unlika ^th tha lanoth tha faoundlity o f t t i ia 
ioaoiaa 4i4 not apaetaeuiaviy l i a a with tiaight of tha o v « t f i 
tha fao^mflty » Mai^ft aoaffioiant iiainQ only l « i l ia i^ i i l 
and U22 (NtfiAaagav)* lYiia augooatotf no Mailtaii intMaoo i n 
#99 fwoeiuatian with 9x01^ i n o w y tvaight. QMoi ia l y i t i a 
not aniy baoauao of tha a^ga that an awafy oan put an a«M 
wai^ht INt tha oantamiil o v a i i m tiaaiiaa aio alao t o n t v l M o t y * 
Thaaa tiaauaa aiay i n f a i t intfoaao i n ptoooftian aa tha ovoiy 
iMQonaa i k o i o hoaviair thou9h faeundity lavaininQ tonatanl. 
« 78 • 
I n l i . ehaaifff fecundity inerffati«cl iiut t h ^ trinaitt 
of th « Th« e«pon«itUal i . e s «nd 1,30 i n 
In^iltfldiidXii of dalgtil md Manak««<jar» mt^Hst ivv lyt though 
tho e o m i t f t i o n mm nofc mueh mtwong as i n th» fQeut^ty « 
body l ^ t h and f9eiin<lity « tody widght. Gonooxdant findings 
ax« avallabi* i n the waxkM of ssvoraX itivosticiotoxs i n tho 
past (lioddor, 1963? i l t t , 1964, im7t I9mt 
taar, i97Dt '^a/mrim, 1970). 
Th@ Jiscr«;}ancy i n i n H v i Ju^tl x^ acoi^ th yata v^Athin aach 
aqfd qzoup saMffts to ba th# cauSiitiva f<ictor of tha poor facurv* 
d i t y • aqe earrai«]tion» sinea wiii jht h«s th« ov®rrldlnq 
infJuv>iw» th<2n 
.-xjint WEtti not lc l jv j fecundity 
diff»r»?r>c9 i n li* of th© ^nJ t^armksitiqar r^safvoim. 
Hlgh«?r facundity of tba 8;»ciwms can linka;J with a 
nu«l>«r of factor® among wliich food »up i ly and int iaspaci f ic 
confsatition baing th^ isost iapoytant, ^ardson (JL949) ra?30itad 
ineiaasa i n tho raproductiya potantial imdar conditions of low 
intraspacif ie conoatition for food and spasa, ^ o t t 
and Martin (J191D) obsarvai a dixoet ra lat ion iMtivaafi food 
ati!iply and production, ^cording t o Mwood (i9€0)t aajonal 
( 1 9 6 9 i : ) a V i « i n 9 ( i97 i ) , ^tayffa* (X976), l y i a r & Ounn (1976) 
and Haaiay (1978) battar nouslshad f i sh produca ag^s aar l ia r 
i n i i f a and i n largar nunb^r than tha (aalnouriahod individuala. 
mn • 
li th«s« vi^m am 'livon cmdnm^ am ean 
i n th« eonditions i^rwalliiK) i n th« tmo gma^tvtsLw ndth tottoi*! 
to v«soujee«s of foodg tiMtt** pofmil«tififi d m i t y of 
thft f ish and intraspf^oifie coaptftition* g^j^aga 
of th# tv«o i « » « j rvo i rs biilon^ to aiff*r#nit atoeks with diff*r#nt 
produetion pot«ryti«il o m not tm «*c ^rtolii^dt ^Ithouc^ 
^"isuT^pr fttfi^ardtsi tho^  x m m of chimc»k salmn on th» 
bdsia of c ^ f i t s . aaeial Imteii f«eimciity 
<iiffi>t&m&* has also b^on a<f«foe«t«d iyy ^ & aroadh«ad (l.<990) 
i n soekdya aol»on j9o«iiId(tioii iMiongin^ to 'iiff«x<int h « M t j t t . 
nol f f i r i j b«Uov«<l th.at Hfjiloye of i i « « t « i i ] md iiii*«t«m 
b^tdm of tiha iaJi» awim which diff^rnd i n th^ljp r » traductiv® 
>x>t«»nti«X ms^ iiff«je«r¥t fttookst r a r » i y in to t « i x i i i g Jit any 
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• 90 • 
3tu<ll«« on f i « h « i i » » nan*9«a«fit of l a e u t t i i m 
•nvironsit»nt« yl^ldi InfaiwaUofi on flwhin? Rrtssur** §900i«t 
9ff lc i6iKy of utoa* qu«Uty of fislti»xi9»» 
eca 30«itl<in c f ecteh and stock th^ i n f i »h«vy 
tiaw (Mulsh, X97i). ^coTdim^ to Jhlngran (Af82) tho 
st-atlitlc raeord of flah Lsn-iincja afo qf par«aouiit 
laiortanc*» i n rat ional ^x^lol tnt ion of th# 
^leal m<3Uicc«s* The of #ny such study 
1» l»sli®vdbly t^a ,:>r«Act!on of f ish ^wosiuotlon ami «tso«sn«fil 
©fhirvost potontlal* 
mkolsk i i (J1980) has oxii.taln«i At l&mth th « im Jta^ 
tane* of irartioniX f ish«sy basoi mi thv«o e r i t o r i a , 
oiitraetion fxon a stirttch of ( or •Jipl<dLt«blo 
population i of tho mtximm output of tho hi^host ouoUtyt 
2) aiitraetion Mith Min imi oost i n laiiour mA aatoxlals, 
3) ropioduotiofi of tho iRopulation at a high U v o l sueh as t o 
pomit tagulov intonsivo oxploltation* Thtou^h seiont i f ie 
mmimtmmj/^  lovo l of f ish int 9m to oiUtMitod hf oKofeising 
•ontiol on tho Kagiiitiido of tho laiKnn^s, tofMS f i sho i , and 
M i n g up a a t i f i o i o l oa l t ivot ion i f i t ptivoo faosi^lo* 
Kogulofcion of fishovy i n faet iapnovos tho oonditions of U f o « 
ofioliUna inevoasod nuIt 1 pl icat ion and faster oiofMth, Tho 
oiiouBstanoos danand that hunan iMings Mist ehanga t h o i r 
•ttitudo of hunting and sol f oontacoi food gaithoxinq to 
mBlm 
e»Uiv«feion and •«ni9«M#fit of t h « food Thin i s 
uiidoutait««IIy « guiil* to m t pvogfoss* Th« provoiUn^ food 
c f i f t i t m i ^ V i i e u l n r l y mutmln dofleieney i « not tho 
i|ii«iie» of tho oxhouotioii of tho iiloophoio wxeiuslvoly but tho 
oeonoBle islan^aqoiionl i t tho noln eousotivo f iotor* 
Tho ^otofitioi of r o a « x ¥ o l » e a l l t fo r iMiao4i«to stoat 
to «u<p«nt i ^ r o ^ t i jn oivi I t f o r th is roaoon that 
tho io lnu l rotoxvoir wm turvoyod and § wldo vaxioty of data 
eollootod* Xt i s hoiMid tho infomat ion oiaiiodioi horoin w i l l 
protfido a fraoaiiork fo r piiriaeaofui fofmiiation of f i th^cios 
poiiey liy m u m w ownaqioro* 
Oat a ^von i n Tablom im\tt and Hq^* J.«5i (>»rtaininQ 
to monthly and annual e«t«h«at <*xtrK>nditurat tuatar 
lovoi t catch i ^ r unit af fort and stoeking rata wort oi»taino4 
fwm th« of f ico of Aosiiitant iHractor of Fiah9xi»s« Haidwani 
( iHatiAet Na ln i ta l i . Tho data KMiro roeaXeulatoi nhaxoovor 
doowad noeoaaoiy to naintain standard of aeeuraey. Infoma* 
t ion on toma and oonditiono of tha oontraBt waa also eol iocto i 
f ioa tho SMO aouxoa. Howavary fo r analysis of Monthly siso 
frsotianey distdHut ion of SlttilMejUl ShsaBI 2194 spaeiaons wars 
pmurod randosly ovor a poriod of 9 souths (i9T3U78) froa 
tho sowoxc ia l eati^os at tho aai^ul Pishing Cant«r» oopuXsrly 
rofortod to as *iisBhhaUjhaia'« This infoination i s piosontod 
i n Tatolo 6, SjiMCiaons of fiiiAJai woro divided into 
» as » 
fi¥i0 9V0IIIM t i i th 35 an e l m Ifittt^rval and th» p»ie«fi» 
ta9*« of liffAiKint &is« 9IOUPB T« l i l « VXI , FiQ. 7 
In i leat* monthly fjLuetuatioits i n Xaivlifigs of t h i s 
i>pocl4i»« M»«sur«mint9 of tisoJ i n th i s 
raaoivnir for tho h«)iv»«t of diffovont aoteles toeovdoJ 
parsonally iiy the authov* teio-»<»eonc9iile Cs-andition of flshoxmon 
m z antoiiso i by pf^ raonaX o«»®*VitiorMi «f}«l fxonk dineotsion with 
tho^ 4i period of IS laofitht. 
Otfiiy 6«teh^3 fxm tho ^.iiqal ros^rvoir omiytin9 i of 
tho fo i l Kvidng ngmci^ A of toiiNOfttst -^ i^i'ffltHi fihatara. 
jCfthlU* ^ a t o i suAatiiii* k iu iA ItMmA asactiUtiis SaUfl. nauuu 
wfl^n^ a i x t U i M mtmi* 
i?UnUuff U6t>gt fayiirtnyj fifty,litiumijUti^ ^^svnaitftK 
JujOjOA* ^niyalTigmHHlfln m O j u tihiirti lUBii* iSbAaOA jaoaub 
I t M m nftintttit l^it iwlQif i , i j i m i U i i ^ M m a»fnahi i t i Sadua 
l A t l i t m i Atluu urtaafctiMa ngtiaffctiMi. %iti iB«riwrtoi 
i M i t m i gjjffMi ia iw i i tua i Q in tm a.t«l,,fitnit Q m m m m i U m ^ 
Pat majtk«tinq airpoto s i x « « j o r e«t4N^vioo aro oust 
f i l y ••do tho Fiohoiios of Ultar 
filliflfimf * XnoludhHi cariHit B i th i iH i 
o f thooo onMiM, ft^ovo 14 kg Indlvickial wi ight . 
fittnanJjai* A l l fiohoo of ootoQoty *A« bulow l<| kg. 
• 83 • 
(^mt^mi *C» t Ii«ll«icj0 4ttu, H f t m •PP t^ ChCfWMI Spp* 
Clgghina ^Is^ei^ aagatm. fffttliifflBllllhtIm jH i^ffffl^ Mif 
Mft/itttlaliia* 
fi^tfflttpr ^^ttdiolA sMaei* wdA 
other flfth«t net ineXudedl I n «n)f of th« abovt 
gitifUBBf 
ntietu4ti«m8 i n f i sh eaftehes uftuaily 
Ml<«tfid t o (|«ivtr«i eUttatie eaunstf tint i n sAver^iX ea»«ft 
s i t* o f ijn<linq» a i rn i -mx lQ^e^ l eharmtrnr <iiid inim^x* 
to bo d«t«ixailn9(l ioeaJL f4)«nQneiia« Paetam «iieh draught» 
untiai«ly floodta piwdiition. oKomsiv* moirtaiity of f i » h ««4ii« 
io«s o f finhing 9foiin^t ti^eiin* i n fishing o f fo i t s h«y« b«ttn 
i f lont i f idd i)Y authot* (ChokraSsoKty.a. Sinc}h» 49631 
Bmmw$i & Cli4i(V»bQfty, ^attMrn* 1956; Middanna & 
ChaiMirMoliliarin, 1973| JMngran, 4982) m c«>«»ono feir poor 
• M i l of Mostly ontlsnie (eonfinod) •<»oi«s» v « i i i i t iono, 
Mimi«i M i M l l « » wonthlyv i n th9 f ishery of v a i I o i m i sptoioo of 
•oiQUl ffooojTVoir notiooablo. 
atMfcInn f i f t i n f ftffiniiffUiwi 
Tho stotkino « i4 rst ioo of th» f in^Arl in^o of 
vafiout siMttiss of ottltivoblo fitlifts ara fiunaaiisoa i n Toblo 111. 
Tho pV4Mitioo of otookiiio i f i i t i « to « l i n 197i«>72 and f inQori ingt 
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9f yum tthlft kMlmA MtttiHi* g g i f U m a i t o i U t Hsxxa udJ^ 
t i A M i n q W025 W9f tnlfodus*^ i n t h « ThwrsiafiAy^ 
imaOt 2MCKO* timOt uaeso* a i o a u f i n ^ r u n s s gtmkm4 
i n ttMi f r n m i^TMif i and i97ft»77» 
ffot^Mstiv^ly* t^gghtt^^ nMtiiftiifc itf«s fttoek»a « t hl^^or 
•v^yy lolhomHi 9«fiftr«l iy Hy ^afttii mvi y^m 
gaii^i^au- •^tmrn^M of jg^tf^ ftjtiJUl ^ ^ i n th« f « s « w o i r 
ofiiy i n ami thi»»« too i n « « « l l « j r 
t ion Cl^ i n i97i.72 and i n H f f M l i . Th* atoekiin 
of mim^UammB aptoiot «wi« fjfttita yai ia l i ia (6,0 « of 
tha t o t a l i n yaara 4974.72I to i976»77)« 
yn eaBi;»axiaon of th « rata o f ttoekin^ «»ith the aratyal 
eeop of ^liffoiant aisaci^ i t i i a o m quit a awi^nt that i n 
•OM fiahaa tha aagnituda of tha y ia id ivaa oowaanayiota with 
tha ntia«»xi6ai atrangth af thatv aaai« Ixtt axea^iana did 
o f t i i t . Tha iokfaat y i e l d of Q A i a ftifcJLB «»«• «lbia to i t a mwf 
i i t t i o ataokino rata, a i iattor iftit not a good outiait of 
•Mfcata^ia IwtiHKI ^ ^ * eonaaniianaa of aodarata akundania 
•f i t a aooda foiaas«d i n tha foaavwoir* but tho oatoh o f 
hopaiaaaiy sioor daapita i t a M K i M i 
•tatkino dMiaity* «hoiaaa a f a i r i y hi^h iandlRQ of M l A 
oMalnad doaiAta i t a mow atoekin^* 
fiitiiirtiffilt i t i g t t t M i i 
T « k l « XV >wiaidoa an aaoount of f iah landinoa oaUittitftad 
* ss » 
on th« ii«ti<i at full Alitie* m mil m 
i t v t t l Th« tt^nd mm ttieh thigt th« lMMt«f« 
y i « l d on «v«i d ls t inot l y than t M i iM i on A .L . 
« f t « r y*dur ffon iVTCWTi t h r o u ^ l977m7B, frm i97D«>7I 
th « and A.L. e«teli inevodsiMl speetaKularly I n ttiee** 
st iv* ptxiods upto 1973*74 wNineo i t ptakod «nd ««»f^«lown 
I n X974»7» only t o m o v e r mutt »II thm way 
4977*789 t h » Jl«»t of th9 jrvcordod f i t o a l Qitoh* 
•ffott difta ;3C0CU»t<l f o r tH« y«ar» A973i»73 t o i976*77. 
Nunlier of f ishinii days* niiH^mon omployoJ «nd Imata yood i n 
tho f ishing omva/tiom varied y v ^ r l y . Ho d i f fox^ 
«ne« mm in » l t h « r eatoh/b«n ef for t or 6«t«h/b09t «»ffoit 
i n tH« varlouft i n o i th^r of th« t««o a « t « of tho d«t« 
«nnu«i eioto t o i t s own atverag®. ifoamdia* e^eh/d0y« 
ho%«»v »^rf sean*d to f l i ietast«« sonotiava nat«i»iy» th# hif^^vt 
boin^ i n 1973.74. 
tyi»»« of f i t l i ing « r « oprrt i t « i i n tlio ftoigyi 
( i ) <iil)«nti j « l ) f Tho«« d r i f t 9 i U mrtt knitt#d 
of nylon throod, i t uotMily 29i»3ft f t lon^. imadth 
i t « i » o (6ft » i i 7 an). Th« with ( i n oittondod 
not aoMttroo v « r i ou t i y t 4« 6, 6*9, 7.0» 7«5« B«0» 9*0» 
iO «•)• A thiek eord run* lonothidM on on* t i d t only . 
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iltAiiii9 t lw ^pmwMon f i M i * w ti«Kl to t l i « uowd And uMl^tft 
(notttly •torn t o th« othov i m m r W I i o o ond. UliutfJLiy 
M not p&««oa m knotto^ togothoi* ond to «nd ooeh 
oooooiily i n h«fMaod f isf i« i»Ofi fi^M « onal i boot loeolXy 
eoXXoi OS •k«»hti* o* Tho gooit v®iy ftiieoMofuX 
fo r eaiteh rotum of kaHMSk S M X J h SflXftaiat I d t e l atflliau 
Stffffitnft wri. lalflt i i i y A fijittf* Vitfartima. fiAKMat i w i t i i i 
atfflQhftUf M J U m i l i S i b a i i n m at At^tuit vlTiannt maiMin , «i<i 
Itetft^liBi*. 
U ) liliflin radi. Hfidfi)* Thia not whicli 
i s atodo up of nylon or y^im hos ti«o a tx i^nguiar wln^ 
and « bitcj, Front ^ Xotoral oido* of th« vwlnQ are t l o i t o 
oojrd h«j,d on txmm of cxosoo^ baniioo of midor^o 
dl4n#tor, f i t to4 to ono end bf tho iioot* tfio bm •Ituaf.od 
on oMttwio i3ost«zior sido« i&eim tho ^ j t ^ iongth of tito 
not vdth tlM» liOQ vaxXoo frao XA to 20 f t aiosh o i io 
0 3 on. At Xooit 4 )M«t« «r»d i f i t h o » o n (2 on oaeh lioot or 
kot l f t i ) ongo90 i n tho ttohinQ oporotion. Tho liooto foxK two 
fi i i j tt ol»oi»t 25 f t opoit . J*ish«Mon of op^o l to boots prodtMio 
o i t i f i o i o X sound usuoXXy by 4gm booting «nd m e o o i toward 
tho boots f i t t o d o&th tho not* ;i«hooXs of fishos ort drivon 
t o tho not OS tho sotanding boots noivo towsids ths tvio stotlonsd 
boots* Tho fishojBMn on bootd thoso bools eXoss on ond roXoii 
tho onss bMiboo MXXsrs oXongMith tho not* 2»3 f t o r mw dsop 
i n tho «rot«r« Tho ontiro oiwrotion Xosts obout X5 Aimitos 
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« f t « r which th« n«t alon^vilth eatoh i s handlsd and f i « h « t 
transf<in«d t o the b ^ an i^ f i n a l l y Miptiod in to th« boat. 
This fiiathod i s mt^Uy^d eaainiy fo » ^ m m * 
^ ^ ^ f i i i w n ^ y V f^AMa. t l&lftt j^iiiUtm, tUtoaau 
toa^ift. SbiiUa womm QmM mm» 
includin<j ydmL JCsUUi 
«siso aauf jht . 
f^fl {Hilokdit This ift a f«ctan^uJar tym of 
••lfi# with i k i i a I I Bi«»h (o»9 »•<!• uu of ©ith^^r nyitm 
or y a m thr««dl« I t i « opornteJ fo r »hflBi?i» iMin ly during 
^mrnuT ^^  nylon corti ntrni alornQ th « liord«r of fowr 
ftidoft And froei oaeh eomor of tho mt i*xt«n is a lortf cord 
n^ieh i t knottad t o bars of eurvoi and cstossod b4»iiboo trmm, 
7h« 6Vo«t r^oint of tho tm bam aro faatamd «dth tha halp 
9f a tfluiU i^iaca of ropa, A fiahaznan holds th « f n n a , dips 
i t i n tha ahailoii watar and drags siowiy against tha 
4 i i « « t i o n of cunant . Af tar 10»i5 aimitas tha qaar i s 
haulad ttp and shriMps eoiiactad* 
i ^ s ( J h i n g y r i i i Tha n«t i s eonieal and isada uo of 
nylon o r yard thraad» idth aash of v«»rloii« gradast 2.9, 
3.0, 5J0 mm Xt has two parts» xopa and U p i e a l .oart) and 
taottosi (basal) ona. Tha apieal and i s ti«i^ t o a m m of 4m4 
H t Mhila tha aaigin of basal psrt i s f4H»tan9d with eord f m 
Mhieh hand tha vaiious arsights i n tha fom of i i t t l a ba l ls of 
» efi » 
i f o n o r U a d . On« fl«h«DMn hold t h e m m i n ono h«ncl «twi bf 
th» o t h « r h«r}d v«»volv*s th« rwt i n a e i i e l * b»fos» CASting i t 
i n th# witor* Th« weights c a r r y t h « r » t <iii«pBr i n t h « 
H0t i s th«fi dr843«{| f o r sonw d i t t a n o o li«tfer« i t s aotith i s i^mt 
o f f by t h » cord regwl^rtod bf t h « fish«xn»nt boforo bsing l i f t o i 
ua« Cast n^t i s ^ent^roily i n w m m r {prsnonsoon 
p©rlod>» and cistf ishas « r s usu^ljly caught by t h i s mthoA, 
(5) fiBRicAi. This n!»t of 5-6 f t h«ig|ht 
and 4-8 as n^t^ siso I s o ^ r « t « i only occ^ssionslly during 
9UBei«r. Thcr two sn i^s (aoicsl md basal) am always oosn 
duflng a f t « r tha 0!>®ration. a banboo t rme s y t ^ r t s tho 
nat. Th@ s i so of ai4cal Past (mouth) i s ^lioost hal f the si«# 
of basal part md tha nat than iiasuoes th» sha of a conical 
basK<it« T m or throa flshansan hold th® frsfsi© and th» 
nat i n watar, Fiahos antar through tha nouth and ara ace««o» 
datad i n tha basal bag. y m S L sMXM^ IdOttft CiiXNtttf* i S m n 
flfwii^a and aiwitu^ ara usual ly caught by t h i s ^ o a r . 
(6) H f t^ i mA I m k l l m ong* una ^ a r i s a 
Aodif ioation of aonothraad hand Una siacio u^ of nylon. That* 
i s a stiofiQ ho i l ionta l a a i n Una to whieh afo attaehod saal l 
Unas nuniiaring about teh Una t ias a baitad hook. 
fwm floaifcs aro oonnaet^ with tha Unas. Fishamon on board 
a small boat earry out tha f ish ing . Poraga fishao 
(MflrtoflhiimnMlnn •aU* ^ I m l U O U U wte.) and crustacoant 
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ttonw at bait*. Cusnlvorous fifth»s l ika ytfutim — 
amatiiit O^AarA iimB.t.aliMb Qmm. 
SiMBBUk RWl i i i* . ^l iaOtt idUaiiJ*^ iMi^ht 
iioiltiCJIjEit* ^ sifttpie harpootnln^ tivvie* or)<»ir«todl 
trnmlf* Th« g«ar eonsitt t of pattSf « stout handl® «nd 
a i c u r w J Th«i 1» op»rait«<l i n 
and fi^all^ f o r att|i and tPD. 
' ^ i y with ainlnri ivid timing & f l stiff man 9«t« m or two 
In ^ Imt ysa^lX^ draws lil«nk» 
(Bi y,Myi„i«Ulf ,nft, i t U « tr iangular 
hand s« ln« n#t a;)»rat«d Siy sln^iX* ptxson I n shali^wi «»«t«rt* 
thtt n«t 19 dipped I n wator and »ov«id foje«i«rcl» Ihn aiehi t«e-
tu r » le th« « t that of tioat soln*. Ko«MNiv«r» n«t « i i « 
I s anall but variable and mith saasuras 0.5 cc .^ lit*J aainly 
fo r shrlMPs t»it «any s » a l l t i gaJ flshas of poor taarkat vaiua 
also ^ « a i f ^ « 
I 
a t j i f ,Ql. .fSlahiiita l?tfmictiifftil, 
Th« adnlnlfttratl'#a hlorarehy of Uttar «^adaih Plsharias 
JapartAant eoBspviftot of ana i%.ractor of Flsherlas ( i ^ ) i n tha 
i)iraetor'3ta Haad Quartar at LueknoM. Thara ara savan Oaputy 
Otractors of Pish^ras (01^). On* i n tha Haad Quartar and tha 
ranalnlng for A^ra* Jhanslt Va«anaai» i i a f i « l l y » tueknoia. 
PalsaM* UickiMM-JFariulthabad divisions* Por battar 
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^vLp amh <ilvision 1ft &totoi«d into eubdivlt iont 
and tho ' i i f f » r «mt subdivisions aanwd ^ iiffo*®ftt Assist ant 
Jtrectors of Fisheries (AiJFK Ofw Mi¥ looks <ifl®r au3 m ^ i w 
voirs* x^ndiiii^ ui^ on the laagnltiKl* of Xandim^s weipk lo«d« 
itorkinq tind«v of wach iJ ivision -»»nio* Fishertss 
InspoetojrsC an9 for w^rf z^ssrvoir or The 3FX 
i s to AJF f o r m a t t w t a t h » xhsm 
tho p«*S£»fmiil i s For round th« clock sj3«t ins nKstion 
the al ' i i f i ^ s i s t « d ijy oii« F ish«x i «s insp«etor ( F i ) and tiwo 
AMI St afit F i sht r i •• Insp#ctors i^Ih » h « m n mmit»r i s 
vsxisOl^. Thtiy ar« 0ith':!r psman^fYt r«»«raitft or da i l y w^^rs* 
"Hi® M ^ r a r c h ^ i s stJiam«iiii«-i imiowt 
aF (Lueknonri 
iM^ (*4.vi8iorm) 
Aqrs Jhsnsi V«rsnMi d s r s i i l y UieknaM>» 
AiJF C3ui>diVision) 
1 












( r^ . vsx isb ls ) 
Jftfa Ht lOTMmla flf I h t H i i f f » 
Okitios of ths s t « f f of ths I i« i9ui rssorvoir ars i t o 
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nalflftAln dai ly llnnoloQiCdX iveovdsi t o eh^ck the •X3loit«t ion 
of th* a^jor imltm k^i to nulntain f ish landing 
VttCOTds on day to day basis (Cattgory wi*» and srjoeios i f is«)s 
t o chock thw l lX «9a l f ishing aspaciaXly duflnr; night t l M 
and In ronota .ilacas of th« xasaxvoir day and night t to ea«py 
out stocking of t h « see.is of aeonooiieally iaooitant f ishes, 
t o nani^a tha transiJOVt of i e a i catch to Saxial ly and r ^ t a l 
f ish maiktfiss t o daal weith eontraetoss and thoso cintrastad 
««ith Mhoiasai* and to sea that fishas ar« sold at f«a»onabX« 
ratasi to naintaln accounts of 1 nvoatsiant and earningj to 
furnish th« rovenue to the coraisetent authority. 
The fishlnq centor at »«osanit has only ana 
contspol xo'Ba of i t s own nain of f ica conolax Mlth s ta f f 
ouaxters* <W7 k» SMiy, ava on I r r i g a t i o n iAafsaitimnt's laaso* 
I t tB i i an*! at J i i f l # i . i M cqntraBt» 
Tha i)F (Lucknowi i s authozisaJ t o aeca i^t or cancel th« 
tandar without assigning any foason* Tha contractor Mist aecof* 
tha rate* f lxad by IXJP for tha purchasa of fishac of di f farsnt 
catogoilast A, C, J , F. Tha contractor i» rt^w^J t o 
Stake the payment i n cash or by cheoue i n the nana of DOP within 
i s days of tha tandoiudata, Jacurity money of contractor i c 
for fo i t tad i f ha f a i l s to honour the agreea^^nt. HoMavert i f 
ODF i s sat isf ied ti lth contractors probleos and th» cancellation 
of tha bargain i s not l ikaXy to h i t tha revenue* he can racoiMand 
Wlmn* of th« M u t i t y a f ts r 6 Months of tho oupdliy <l«t« of 
tho o a f v t w t . I f th« eontMt Bi«t«ftoUgo»« tho o o f i t m t o r 
1« loquirod to <iopo»it i n advoneo eortaln MMHint f i j ioJ igf tho 
iMfofo tho eoMBoneonont of th<i f i«hinQ opttr«tiofw. I f 
duxlnq tho ^^ wogvoso of f ishlnq tha c o n t M t o r xoeovovo tho 
ifivofttnont th rou^ eaiteh thon ho l o d i m t o d to eonploto tho 
aqt«oJ .Jaynofit sook ei»ar»neo for further fishing i n tho 
ofvfitf^sion* Th« contr^Kstor i s wam#i to aao .jaajw th^nt orovido 
for thff vseai-y^ ies^ nt of staall^r fishes t^ich h<ive not attoinod 
th© ittipylalod »arfe«tabjL» un injiM^rtonfe of 
th0so fishos, tho contractor i^ advitod to rel^ooo th«a lioek 
t o Vny rasf^rvoir# fion<»adhanmco of thiii codo of con<luct aiakot 
the c o n t r ^ . o r Uabla to rwnalty f i)!«d tho >«>F. 
^ t f T t a t n l o B l t l f c . ^ iTrtYglif nqpliXflBti > 
Th« ataifco Fifth«el«t nt aotabllahoi a fithoiMon 
oooporativa society ajUsoi at insproving the soeio^oGonoodo 
condition of tho i^ aoor Xo®al fiaheman. tho aoeioty io oomti-r 
tutod of 20<-25 HHNib r^s rop^fiontirvj tho fi&harfoik eeMwinity. 
8iit th is oooioty aooMo to oxist only on papor. Tho fishing 
f l ^ t s affo o f f i e i a l i y '^ivari to this so»<ailod tooiaty «nd tho 
tulos and ro^uiotions issuod* Tho *3ocf«tary* of tho soeiaty 
i s doio9«tod with tho taotror to 9iving out tha oontraet. A 
oontr istor fros tho jadvata aactor aittors ^ doai with tho 
(doorstaiy) of tha ioe is ty for f ishing. tho contraet 
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i » a i f f w l pr«p«ratiOii» fur f i th ing s t a f t . Th«s» 
ineiudv t h » i3muf« i« f i t of f i»hif i9 m t » md h l m s n t 
of f ifthemn* 7h» « U moitito mliivant 
to f i th inq ac t i v i t y i ssuw t M oash lamio ftUiat ImaHnq h i t 
ftignatui«« t o thm contractor i n a way th« t on pa >«r tha 
contr ietor cam® fishing righta f ion tha ^ i a t y . <ti#n fiahing 
aaaaon i « oir'^rt eontrcetor offara bomia to a l l BM»a£i#f« of 
th^ ttociaty, Incluiiing •4acr®tdry* i»a«id«» naatin^ 
tha i r boartiinii, io<lainQ or tha damaas blim&nttm* Xnfaett i t 
sa^ms md ^»oci<»ty iira h i tad by th® eontraetor 
fo r pmjasalna th# fc»£f!i<iXitiaa« with no raal authority 
vaatad i n thaai, 
iiiifi.ton^flmial.fi . ^ l l t l f f n t of fiffhtawii* 
Jurinci tha fiahin^ aaaaon ioeai Pirofaaaionala and 
fiahajanan f i m J&jnoxo d i s t r i c t of Uttar t^adaah ami fron 
aovaral pasta of iHhar approach tha contr ietor for aaatonai 
«ti«n banain i a aattiod tha f iaharfoik aaak fma 
tha contractor tho hutoiaiYta or any typa of ahait^r cloc* t o 
Saigui* Moat of tha fiaheiman ha i l fraoi v i i iagaa and iaavo 
t h a i r faHi i iaa iawhind, Tha f a i i l i a a m^y Jo in than fo r eartain 
paits of tha aaaaon. Piahaa and r i e « foxn tha bulk of t h a i r 
diatary. tha aida jauainaai. of that* ampioyaac xwm i n t h a i r 
nativa piaeas. Tha nat saving froit fiahina isirofoaaion vai ioc 
fron f%» 1000 200t) par aan for tha aaaaon. r a l l y a i jnor i 
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fiuh^m^n a r o d a t t t r o f f t h a n t h ® l i h < i r i f i « i l h a r l f l & h » T O o n 
t ra « l i t l on« l l y i n fishln<i for 
frsa hAif th » n»»cassary Kri<»ti»how of o crat ing 
various t y of n®ts for ath«»r fishes ^nl Rheil f ishes. 
Thff invivstntfftt ani jfartiLm} f iruroH i T ^ i I ) in i i ca te 
tl'.at 'iaiuui r0r»«rvoir su»t,.inH t.f consiJk»rat>l« 
aconcJBilc tf.ilutf, sine® the output f a i r l y mnen'-j^ the I n m t . 
FroCT x97.Wi to 1974»75» ©x-xs-miitur® maintaiw I on u'^^rd 
tranJ, ana lh»" rweraici xjnd® i to i t , shv^ ifi/l!>•} rojaor'^abl® 
socc«iB8 of f i r .^ in i . itr ? o'ly, » In th • in 
i974-.75 i«s Ate .3 siif jht lr»credi«<i in t'x -an.iltijr*'^ so 
i8«l*qin«l ae to bo of no cons«ra<}rjc# in L- .r '^fC^j io fi^^Mnci, 
t^ dit i s »¥orthy of cinsideration i s the a j>r0Cial>l» inofoas« 
i n the rwvftnu* At© 6ul>3t jntiaX ioc l in» i n th« wndituro 
i n Jtt»75i»74, Th i i confimft th« rat ional mdna^nnftnt ami 
•K^loitJ t ion of th« r«&oiir6«8 and i»i<inifies th<it #f fo£tft 
f f u i t f a l . Tho tr*nd could not l»» fuxthar «nalyood !»»c«us« 
•ii;wnditui<«»r«v<NrHM flqur»ft fo r 1976^77 unobtainablo. 
yioid* oiaxiiBUtt rovonu* to tho Fl8ht>rl@B Jopartn#rvt 
«liao9t «»v«ry year l i to i t « low n^rkiit vdluo comoaro 1 to 
nAjor earmt c«tflRh<is and oNirr i ls. 
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H C a ^ a H a ^ T I U H 
an th& obii««rvaticma ani cr l f ic^sl an^lyt^ls 
of th « sxt^-jf^xiom mad® for bft>tt«r 
iod ^»c:'>loitatiori of f ishery rASoujrCMS i n the 'teScjul. 
rw«<tnroir» 
i l i ;.»lants ani otft'-T ooatacltJS sboul^J rof^ ov® s from 
thf res^irvoir liaaln to f .3Cl l i t •'stii' th# f l sM rn o ^-.T'^ions. 
l-Tf^  conditicmn of u.iter i n th«? 
m 'IS i n th® r i v o r •aukhi*/* comtitut«% 
th® rjain IIH'-s shouldl m j u l a r l y 
(3) rscacti of ,si.;iinKton de aoasiiws for 
tnc-nasinq t h ^ i r -w^iuctivSty coemwnsujratwith th® 
r«iHJlraHJi«rit» of 3tock®d f ishes. 
(4) 0f certain miiCtcly i*>qu«a©« i n shor® 
which 0x.JO8«i i n ausKsw^ r to fct i l i n w«t«jf 
!«¥•! tiOf ^Tcourigal, The l^f (umlfious c roJ v d i l b® h®l,>-
f u l i n n i t r o 9 ^ f i xa t ion i n the soli* i t « tot> 
e u t t i n ^ w i l l be a« b ^ y n»« le» <5i©on fodck^r* 
Th# xwRAtns tv l l l &ls0 Riijnore th« soil* 
(9) Pishlnci off - »#««on dwcl^rei fiwa J y l y to •hould 
t>a &dvanc9i by »onth i . o . , from Jun# to it«wsib(t»r» to 
ch«ck th« •Mf»iolt«tlon of biroo.1 f i sh . This «wili amum 
fito'^r CHMerfidtMNit• 
«. 96 « 
(6i Fishing in thii r>s«>rvoir should i»« r^ionaXi i t td 
eisitic ronoval of i re iatojy fiah®a ivhieh t^k© a Hoavy too i 
of cijcua^irciaiiy iBi^Oftant Irash vf^ich too 
i n aiiun4liific« «n<i com<J®ti» with msonamlcal 
#r.»<iiG .'itiisn-
(7^ .itoc^.irsq ratios of cof?»;>.at .ssOle 900CI99 bo revise i arvi l t » 
wffC'Hgt on A4in.lln(|ft .mcl r^ varaa® rsfGori® .^ 
(B j voat»d v»f;«t .<!tlon inf«»titv> tho wftorvoir b» 
ra il.^^tfd ufectfyl riuch as 
i i'^ nv mora v»ff ici«nt raodNils of w t a <>» introsiucodl 
for caTaa«i»i(4i fiahinqi, 
( iQ i .itover f i » h « r i « » i^i^is.l.itiona enactad .ay the 
ovemi»<mt shouiij 1® i©r>lo®i<»n!ted s t r i c t l y . 
i l i i Kxt®n9ici« » « rv ic«8 should l>© #xt9rKteci to f isherfolk arKi 
local ;ao;:*ii«tioi> for makinri thoBi raanon for rat ional 
ox >loit iition ;iincl acqualiii th«B of th& eons«ii|y»ne»ft of 
indiscviiain<ste cai^ituro cn t h o i r omn »ocio«ecoiiOBic 
condition. 
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Monthly VAxiaffelon i n th « t o t a l o j teh ami 
otolith* 
km IDA^HSOa 14337.25 
m t'MSf 3U67.aO 
« Jam 2037430-3 
9 Ju l y •w 23049.03 
m • MM 
» m mm 
m OttoUe* zsxmkm 
» Novuniiftr zmmmx 49000*00 
II himmb&r 47953300 23000.04 
im Jm$9rf m35iOO 15354.Sft 
m F«lixu«ry ia763aK>o 7397.U 
« M«ieli 12611200 21027.06 
1SMI02SMOO 214037.71 
• A p n i 10644900 16193.28 
ft iaoi^ioa 26436.83 
• i o M n a M o o 30154.39 
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Monthly f l i i6tu«tion i n thu h « w « s t 9f ii* eHaiag^ «k I i f ^ p e i t i o n I n 





O e t o ^ r I97f 4.7 i m 2447.:^  5.2 
N o v w ^ r • 11.3 m 9554.0 u . e 
« 14, i m F330.5 17.7 
Jmwttxf I97S 16 .8 1977 69M.O 44.6 
1C).4 M 5836.0 12.4 
Mafeh rm*o ia.9 '5 6240.0 13.3 
Ap f i l # 52t44.0 0.7 M 367143 7.0 
M«r 0 4981.0 7.6 m a u s . 0 4.5 
Jun« 0 8137.5 13.5 « SB83.5 12.5 
T i t « l 47D66.5 
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OCT NOV DEC M N FEB MAR APR MAY JUN 
1 9 7 7 ~ j 9 7 8 
M O N T M S 
a i i i . x o a a ^ i » M i f 
A W I i M M n t , i)uN* 4Mf« » Tim mi^tmaf mtA mi t M 
iifctilwtofirr ^ajuasn* 
A » N « U N V H * T I m i ff#«4lfiQ IMITOITT md 
o f t l l « al iWtf lttfy tjP«ftt MNMI 
i i A o a S i i i l * 
A*H* i ^ * un tlm funetliwidi vrnw^l/ow ^f tiMi 
« l im i f i t « i f t M t of •(]•• f ish i n Ml^tti^m t « 
d l f f # f m « t I n thttlip f#« lino h M t m t ^m&tmf 
iMmOk* A* See* iHJU 
M i (mmmfMmm m t iM fMc^n^ hm%9 of 
young oor? f i r * l a H f l l Bjk** 9 M 0 6 , 
A U Kmr^t mvi Hao* A m * l ^ o s on tHo ovr l y 
iNMst, oMMth «K i mt^Mtf o f fltiafHini a t e 
1* te* raM. 
4lUn» K.H* Illi4i« Studios on tlio i x i o lo^ of olooo of 
( M w H S I t t * ) ^ PoodHlfia h « M t o . i^ * fHitffi-
wiSioo* ^ m A i t j E U l 
AMMI» VoiloTt oAd teitfi* ll»H* I9T(|« ^wMinta 
ogy—ofcgy i l l ««i ifcfoaM4 n t h inh«l i i t in9 tiootod 
MofilKiotoil w n w o i e e * X*EB* S W * JEUIl* iflli^ ** 
J Q i l 
W o f i r ^ ^ o f o p M i n o Moio^r of 
i n ^ i m o i l •mmm^ ^MKikmmtl^ l^tit^mmim 
UOLaJL* UMk** J^i^* mrnuo im*)* 
mmmf M 4 t i*'!'* Th* lttfigt}i«wtl9>iit Mi« t i (mahip i n 
t l i « I t m m « l l » » « n i t t W i ^fififyi^ ^frift 
iSBlLKli* JCUtU W iSfih^m U9€fh 
Am^ md afc»adh»«i» Olff^tvno^t between 9913 ecnintt 
off •otlk0f9 Mlaon and SelUne l4lt««« 
fflLSb* Jll&« f^ i^ ff^ af ilfP^fAft i^fftfl' 
^ M f i t o * I9@tl« f M Whmtim md feeding hetUte of 
t i l e i ^ H i n (Uffevent eooloQleel. 
icasL* Qi ia« i U * mmX** 
Mwoodt i960. Hutdt ion and le ;»xodiiBti¥« eepaeity i n 
fi**)* iOft* iHSJI* iiias.«t iSL* 23ma0» 
Bsgm^U 1969* Tiie f « le t imeh i i » iietween food aui^^ly 
ifid fettundity i n lnomn tJrotit» [fiHimy tautt* L . 
Helley* iSMSSI* A^e giowth and aetuie&ty of vound Mhite 
f i ^ of Aisoetie lelende and i e l e sre^onei 
Like ^pe iAov . fiLib md SJUIU i f t JQUili* 
M i . * 6SMF9. 
SeilefTt ll*M« and ttefiiooii, H«il. J r . MMt. ffood heUite of the 
tetliofli oliannel o e l i l i l i ^jjtuilfMMt ^lifflifsrti JMOBSJIIlift^ 
i n ttie Qeo Mttiiee laeie. XxHft* dMS* 1ft*• 
» i UUMJt* 
i e i » and Jbnee, J.M. Ii9d0* On the QsoMth of hiOMn t ioo t 
o f U y i i Tegld* Jttfll* (SMi* I te* l«nd<M» J M ' 
SaneiiSee, and ChakyelMiffty. i l f i f t 9&U«nettinQ 
i n loNo* iundeilMnot tiect aen9«i* M U M I* iJ i t 
• 99 • 
mi mm* n w food of mom young 
ttlypoldo, .SBB* liff^fffi MM* M,** 
i h m ^ U Mst* Hmmmum af i r t l f l f l l a l 
niiiyfioM lUbiltihiras Yoik. 
a»i9t g m i a g j i t t f i w n f nt>wa« mh mmtd rniA 
t i m l g t i o n ) mM^iJW 
M o s n a l Miir^aiogif o f tho lalrik o o l M i t 
ilBttUSlKBttliti fMlflmilBha iiittO{lu««4 infio ;Sup9iior. 
JU Hifai* l u i * AuubI jumrnUB?* 
^ . J .H . and Hoit , .^JT* On t h « d f fn^o* ^ 
•xploltod f ial i po»aX4itii9ii«* Zltil* iOBOUtiL* Aflttlfltt* 
iISS* £ U JSt< 933 p, 
aiiiitfitt9«»* 1964, spmnlfiQ aticS f«ieiii«|lty of ah^kst 
m o T O i r f i « h « t . losttJlLil . Ztatlee 
m mmm MPtot* of tlio nioio^y o f 
aawtiia^ itaiui^ (ayliotJ of ti io TUng^Ad io xooowoiv* 
Victnogovt 0*K« l,97St« M«tii«ftty» foouiMilty, tpimiliiQ o«Mafi 
« i d oo«t«|ii f o l j t od 4WD0Bt« of U m (aiooh) 
o f Mmw nowr i M i a n t o M . l i O i t t l ZUIl* 
i K * ttriU* a M f • 
rniAmmM^ «nd Kiumliomii i i l* 1910* Food «fid foodttno 
h m u o f l i i iMt O M i ) i n H m t N m M I o 
Ao«r JU M M t iftffjt' J M U U Al* 
jobao. 
flhott, J91D. Sliidloo on tlio giowtli o f 
(a io th i . y|fftiinii49linlti M m m . 
IN4ttt s .a . ^.A.H* P^eundlty of 
tlM ff*aliiMt«t t i l l liftlMS (Scyos) 
M* ( H im * ) i^i^^iowia j U i ^ (Sloohi mA 
^mtamimMw^^ O i M h i f«aa tho Of 
Nojrthotn IiKftl*. tiftlaitfsUBli* M ^ i t 2 iMa4* 
aitl«4Bii«r» a«s« ooovoo, ^.a. OMoxvatlon on t M 
food And i m M m tfm I w U m mmh^mU 
tt^anai^* icunfi^lth J^BtBL,* tffltfttffff i^ UMl* liftL't 
• Olol food sol«etlan i»f two s i i o t of loifAow 
tfout (iatoft SUAjBiOMA^ I n Mi OMplMiMMliol OtlOM, 
JB&Jltl* lu i* 22(7) s 97M79. 
i l i i n A .^ , , anMke«iii ''•t Cogi** Mooftig 
i9!l7* ttf Mn&tff# i l l i t t t* ^ 
aoQi( QoniJwif Hm Yoik. 
dodolA* /«ithofty« U f a histoty of 9&ssofd ahod 
(LoiMMv) i n Mtootoin Uko i i « io« JEUtl* 
«nd mmSM, iuae* £liiiL* I M U . M t 
aOMWt&iHIi «•«• i r m . f>Wuiidtty of «dtoh floundov ( f i l YB l ia t i l l i l y i 
8ai8f l l i ie i l> t m %osio iiM* ifid th« (&Miid Sanit 
• i NowteiaiidlMd* H A * Hui* Auf i l^ 
i iowi* m . i , Tlio Qsst^h of b m w i t i a m ( H O m i i J H t l i t U i i f i i « 
rottofo iAflttonting tl io gawMi of tho fey* JU SUM* 
i u a * t 1SI< i H M m . 
ifoioi* I f f ? , fiHMtiaon^ol studios on ofooth. 36M00, 
I n awiiiiaioffr r^ * Vol 2 (asBMn* od) . 
Hm Yoik* 
aifflllidg** H.A. 1974* O&stitlHitioii, qiviAH* — i m t U m 
mi rnmwgf t fw i t foMiUlon of youn9«of«<INi y »*« bliMi 
lamk h ^ m m * itittS* ( ^ t t h l i l > « i n th« 
Jmmm ^ixginia* Ixem* ^ttX* 
C«ntin, M a i d * J . , mirn^ H. T M food mid U M n ^ 
•f cQMMofi « i a « f t i l l tfMi ^m l&mcmm MiiMivjr i n tuMmir. 
^a* wifi Qm9Pt^U on t h « titoficMii«« of 
ifti^ff i i i f ^ ^ ( K M . n i n tho OotltwijRl f iv»F* JUJiftiliBia 
^ md ain^it a»t«fV4(UorKi en 
ospMttt of t iM md biology of tlie mx l^Xf 
a n M m i t wAsmiM c^ai^ f m Al i^abad* inSAQ* 
iOLi 
Chstufvodif 4976. i^ iMMHin^ l i loXo^ of tox* Xll£ tSUL 
1* M m IML* m i 63W73, 
ChonsUr* 4973. A pootitii* toiMsation of ffoeoo of yMfilHUl 
gUijjSEII (HiH»«) Igf MMfio of iongth'iwwight o o m i ^ f t i o i . 
i t o t t s i S i i l * i i i * t nmn* 
caMmdiuit MwrtalMNOlilo e l ioMtos* md HMm lololioiK* 
i i r l t i l f l f M ^ - K b O l m i t M ^ SisL^* 
l a C D t 
OiQiidov* a .L , I911I. mwn— on M»«iiiMMit«y» WLoiOQy* oot io io fy 
oni iuMMiloloffr t l i o i » oiMMiol ffofoionoo t o onolyoo 
t lM M O O of M m I J I ^^ft^T* Ihooio* 
A 9 « o univofoity A q m * 
Clio(MI«r» i m o * Lmgllniwelght «fi<i ¥oluoo ioJUtiofisliii» of 
I t i l i i t l l ^^ f f T dl* iSiUlk* i u u * JiZ< 
- I0« « 
Ghofidar* Fteundlty «fKf i t c loJUi i n i t i e i « i ftttidl*« 
of fliiitf11 ^Mtimm {<Plmt^9m§ht?mi4mK £SBBtL* 
«fMi Maisolft T«a. 1970. p»»4«ticifi on 
loo^lirtktofi liy ji i id* Istoa* StKUL* riah. 
A ptf»lliiilfi4i>)f 4e«otmt ef th« j»nidii«ti<in of 
m i i A l l ings i n ttio m a I i n i of Mid flounckm, 
<1* i ta* S a l * 47D«496. 
:>ii«t ^ % i t r « » ^tiid^ot on tho food of toiM 
eoMBton f i i l i M of mtav ^rodoth* % f t JU Sutfaeo foodtv, 
kLJ fo^ior md liottoii Jtel* 111* ifiSl* dBJUt 
.'^oitfttt 49S9II* studio* on tt i « food of eoBMon 
f i t l ios of ^Mt U on tl«» type of f i t h food and 
th» vit£l«tioii8 In th t «» i«t£ini lon^th of th* AUaontayy 
•m^U IMA** W 113-^3. 
i m U t 1974^  O b — w M o m on o o h o fNftuioo of 
yrtfiTifflfthiti ffl**^**^* ( O i v i o r i . ju l a l j t t l iiaa* 
M U e 
OMid, A. A M * iitlMisy biology of tho i i o h i l M d out f i i « i , 
I t i H W n n l m and i t o mpo^^t ion i n 
•Uititso pondt* J M i a l * ttlii^f Ifit* aaJMioa. 
0«y» ^ A o a ftt l iyMii. ionddn p. pi CUU nid, I , 
fl*PWlfflii fflfltfWIi" Toylov and PionBiOf London > 
Dotdl* V.il* m w A m on t l i « f ishoty «nd biology of Xac tflft 
(Hm.) f i o i A m w H t M t i n i o l m i Uth* JUrtUs 
I t J 0 M i 2 » 
m i l A ^ l m f « f b i l U 
<ii<Mih.>* Iff i tymX* 201(2)t 
Oih-ViMitng. mi. lh% •ff«0t« of f<MMt a»j3flv«ti<in «iid 
MJUnity chmqi^t on t»i»fo<iiaetiip» fiinstioft i n thm 
•i iu« i i f i « wMid i H t H . mUMfittthMi U t t h l U S * i L a * 
juuL** 
ounradt itoJUKiy of th* -^t^eaJifl^,*^ 
f l ^ i ^ m i ( H « i « ) I n ahMMHilMQAr « r « t «n* j^a^iy^ 
OmiMiJp* n. and a«aii9ii« lii.J* 1978. CaiiAym 
PiobalitUty t Th« fi l l* of ioiial«fict«jr t n 
s#Jl««tiv« o f pJLdiiktlvoious f i i l i* J|hu 
i a i s t A31CM373* 
i^dlmf^ n/h GioMlh of Tiliipdii o f th* Kafti* f lood 
teM* t pMdlotod offoeto o f tho tl«ofoo daii* 
IttMB* MM* SUtit* iaa«t amirnapu 
M v o d l , 3«H» a4ilt«nt i980« Mori;4HM«ittf o f 
••fillnuitiri <^*«itlii«ofit u r n ) of SgmbiKy ^•ootffcft^  
ZUh a iMt ts* 
a^foiot Mftiifo 0g&f toJUNitloii ^ plonktivoioiio 
i&ili* ff^^T at* 
r«go<it» S.O. I f iO* T M omi i t t i fo o f tNo o loutho of y i t ^ ^ j t 
(OMMOiAll « K i t|io|» itto i n OQO ditoxidnation* 
P«90d0» m o . TKo iMrf«K>l09fy of tlio o loUt l io of tho biigxid 
o « i f i i i i fluBEiUlttltts itf i irnrHfi l i l i im (looopidol « i d 
t M i r iMio i n «9o dvtoiolnoi ion. 2iC3>i 
a O M I A . 
r«90» !.« Mid Voi l iot* A* I M S . ^ t P t fc l tO i Ml0l09if|ll» 
U o » o i**iltudto do l o C M l o o m o d» iMiotono* fiona* 
JSum* l i t t iWKi* ^ i r l^MsA,* tft M Aflft* dd-ds. 
• 104 • 
C],^ a m * on th* <ii«d n u ^ y of ova of I H ^ 
il* ^BQA* i i i i* iiaator* 9 M 0 > . 
HwA^ ti* Miooum of tho heri ing i i i « O i t i 9 « t l m 
oofidMvttti « t isiyMMth duxdfig tho tsm 
«AC» Mai* idlE* 
H.vr. i94 i . Gontgi\3KAimt to tlio Maj lo^ of th* 
^ U ^ f i o Aiohtsaoiogo ond iMjaewt ^aoiono* duiie 
ML* M ^ f 
aDwUr* J.A* i m . Cofi l iol of voftofeiMl nmmw i n toJUiost* 
m OMliyyoloQie^l SUMt* dm* 
^sna i^ t «)iuinal VMd«tif3m i n itittttolvod 
oin ooneomtntion «n<l ^am of tho intmrlant 
l i lMoivoi l tuMoneos of MoX&gio«l. t i ^ f i o M O i n 
thfoo twtporaey m k An s t j r M liocl « t i ^ t t u r 
a«fMjMU, Cli«eltOt ^a* i m * Hjmioli&oJlogy of thm 
VoiotMMl iliAvaloy ^^iifth ln<lia« « i t h 
•pMiiol mfoaonio t o i t s o u i t o M U t y f o r oultur« of 
im* amr- lot M< 43«8MI. 
CIMI1I||0» i m . Qlosio l voi ioUofio i n two «h«Uaw pocnto 
i n aoHilt liMilo* IA<S)< a « M l 7 i . 
O m w , ond HdAoy. Stood md H M t a t pMftiUoning 
tMHMMMNfl JMMril' 
IMmhi (A^tiMlitSSB JBI®tittJdUl^ M i l 
^MM (MUMUAiBtt finlWllillll ^ yoMiQ of tlio yo«r« i m * mat* Xljili* iOftO)* s s m u . 
Oodtii* H»C« I M , A t»oiiadn«ffy popuiotion ttiidy of tlio y o i i w 
f i l l tiifi« 4fid tlio oiiMooxo* SijUUt* £Uh StMU 
90 !»• 
( U i m J * tolMriflUtfl* tolUk 
H«slit9ii Oushanwi. 108a. itl atlTT"!* ** 
Hast i ly , 1948» f M md fmdinq wl«tio<tsli l ps i n a 
emmmitf of f i o i h fivhoc* ifttitl§>lZ< 
H«« i «y t PttftufKitty ttHangoii i n oifpflidtv i |90piil«tian0 
of i i k c t4 i i t « f i i l i (jStiBigBBKE SjbiaMlPdWlS^ •ml Ulto 
txout ( i i t e i i m a wmmuid* JL* UMt* lu i* Ssuua* 
A.u. ind ^ n f t S t Th« and i t * u«o 
i n <i»t«iRifiln9 t lw food a^ ro^ io of ttgomi* l a m * aHll i i 
H l ^ U n g , 1933. Ih« notovai hi«tof!f of M e * ^ I V . 
<l«t«iHin«ti«ifi and! H i ^ * JyODIIUdL* kmA* 
Suat* I s 
H l l « » and f ioi i th of oiaoo» IKUdflL 
( I w i o i i x i i n til* i A M of Noitli-iiootoni highi«ndo» 
mflooiMiii. B J H a i i U f l t i u o u airii* H iU^ t 
HI2o» A. um» mrnimmwf of o i t to Vr^^f^^hT maiL (Uoimmw) 
i n til* iflltos of NmHi bottom t«,Miontiii« 
1* l U l ffiM*!*^ ^ f f f ' B l l v A l U » t 
iM lo j r , urn* Amiimlity of OmimI Sink hoddsok. JL. 
AuyEd i«Hl*f ISt* 
»l>f«« S.L. 1940* Hi* 9«m ^aiioo of Indio ( I X ) . YHo mIhmov ov 
tho i « i g « iooloii taioio o f M i a i Z h ttm toy Mhsaat* 
iiitait I t t 1* AiiMK ml* ttJdL. 
^ ( 3 ) 1 S I M O S . 
h^m* md Itl l4ir* 1962. Kmki Hook o f f i i i i •ultiiwi 
i n I n ^ ^ m i H t i i ^ i m . ISU^. i U O , . J W l * 
Haiih, 197U »«n«9«NMffiil mr^luMm Umwwtmtlmii 233«a94« 
In H « i i , i inMigf i i f W i i h t r t i i mA lAwmhm* Mk^ 
m^w. mm* WMihinQton* aib. 
l i i tehif i ton, Hw Hfmt o f f i id i pwHteUon on t M 
WNipJl«t(t«n of t l io Adliof^lAelt l A o o t tdth 
fofoffwie^ t o th* «loii£f99 -^Ititii {Tiiiiitittfiliti'^By^* 
i M i * imm* SUdi* i K * t ioa* 32»» 
Yalo inlvwralty i ^ t iS t Hawn. 
^ • f i i t jnd 1^77* Foo^ M l o Q i l n l t y o f f m m 
i^tffcAi itl^Iffl ( K » i i i t } i ) i f t tt t m p t o a l f i ^ paml, 
dL* J M U . i a « 
J « f i i » A.K*, ttyofcofo, ^ o t f . X . JL97B* ^ a i M i i d f w R ^ i n 
m y o « r •iomi «n4 *ooiidlitioR' of 4MMMaii ainnow fjfmttin 
liffllflffllir (Hob*) i n mlMm t o w i i o y o « «o i «9Mi« i 
fot tofo o iwmUi is i n t l w pmmI onwtieeswmite 1* 
M m * iHi* liwiitMi i i * icynoio* 
Jono* Mm* <iMMnol iMisl«dt«it7 •f isilMAton i n a ffogK* 
tfolot paM i n tiMH iMiQoit liMlio* l ln la i iU l lM lA* W 
m^m. 
1900. nmmfk ttmmi* i n oraUaot io ict ithyolooy. 
I n l t j a a i l f t * iB l* AUMl^t iil<i>>* 
Jonom* A .L . | »7 i . Jl»«iMnM of bioflli t io i i t ( i j i i w U l l l B 
j M U A i U t i pofiiil«ti<Mi« t o « ttiNify* euiL* J M U 
i M M l ISIQ* i f t i 7l»-i79i« 
U f f • 
Jlilii9««iff mi* rnwIHtm on tim a i f t i i i i t y md f m n H t y o f 
t l i » aitfi9«tia M t w f y * i l i i i A ( t a . ) , iiytiif^ 
JElJil»t t^ 2 9 M U * 
Jliiii9Mn» 19m* on tfi* Moio^r mni fialHiii** of t h « 
eiui3&oil<l»t ^•tliJiryi i ^UMA Mi i I^fldmn f^l abiJSA 
iHm*> if^ th» a«n9« sy f tw* hlU Tfrn^it 
im^tltY of AlJliiKriMd* 
Tlio jKi lmUoflM and 
f « t o r o f (Hf l i . i fnsn th« a m a f l v o r 
.am* Qdl* MM* I f i l* 
J h i n ^ m t i97i« VaUdl ty of m^X* i n 
j and ifftori3«iit«Uon of 
' itf lMiMildt a«iKt«* And *ftpiMnlfm ttaika*. t^StSk^  - i ^ i H " 
iiUL* iiUtii** 234w2«2* 
JhlfKirffi* 1972• PiiaBtii4itionft i n t M jaondonX indox of th* 
a«ng«tio m h o v y , ^ i o ^ n i ^ i lmm (Hoa.i* 1* I n l ^ 
JBUtil* indHU* d* 
fiQM %>Hi aangtf ifat*!!, JBBH* flitfL* i f i l* 
iftitt** 94^105. 
•Iliiii9mf M o o o ^ o n i n l o io t ion t o odmBino 
loBOili o f jiiuMft (N« i*i f i w i t lw a«fi9« 
IflPUm JBlil* aa* I t tH i* ft* 98WK). 
J M L u q m r * QmmwA ImtgiVMLMh mlMmmlhAp of thfoo 
MiS«r 04HRNI o f IffMlla. i t tBe a n * I t tH^ inMj i » I f tt 
JhinQitn. i m * ^ u d i o t on tHo too and of B O b l m 
Ml f luU iu t ta*) f m tlio CMns** Oi l* A w l * 
i n a u « t aa iCDt 10^037. 
ide « 
HaliUtii&iK} Qoypoflvtion iJtolhi. l i i d l i . 
J o i h i , «ndl Kli«nn«» t i .s . n m . m i g t i m fMtandllty of 
^aiMfl i^flfftu^ (Him.i iwm HmtkBaqmt 
J y o t i , mm! M«lltoti«» I97»* ^ t ^ w m l «* f l «U0f i i n 
fi»»Hii0 o f ifcBMetfStlJUlfc ]UU^3alJBKIfll& (Hoxa). 
I f 
JBHM« Poodl Mid aUmntAry OMiai o f Q i^M 6«US» 
iaMMJL* Hai l*! 
K«|«1« M.y, attidiioa on q m A h of £|t«>«htti^  
ffOB t|i» ftvojp YoBnina A l i ^ l M d * s^aSL* ML* 
M.y. on th« f^wl and aliwtntaxy o w l of 
IfMltin Miiloir I I i f ^ f ^ (Hm*) and I I I 
ajffittiirwi OTiaflli iHm.i. imum Ji'UMi^p M> 
Kapoor* ftm and h i v t o l o ^ o f tUm alliMntacy 
o « i « l i n f « l « i t ion t o i t i i f «o i in9 haislts* of « tiXuisttid 
i i U M f t l U i i Md ^ h n . i . te* 
Kapooti 1954* fito potkoto « i d ootoeiotoi 
•liutt i i ios i n ^ ^ n l f t ibSieB (HiM.)* duBC* ii8JL*t 2911 
Kopoov* 8»0» m ? . Tho gHasyngooi oi9«n« o f S b A W 
Kai i l iWt a.V. IMS* Tho food ood f M A n o iMililto 
^ fhlTuniiM i r v f r t f t p^^ tt^ ff* j i , 77«o4, 
Khan, H« HaHita and hoMltoto of tho food f i ihoo of tho 
i* Biiini on. ttal* iHft*t 
« J09 » 
Ifhm^ (Bid Ot tM, l9TfQ. 
i n Uk9 sSmmAow Char* I* fiUtfl* fltoUjiMUBl iSlft* 
Kh«n» H«A« i972* en th* m o U g f of t iM i lAiaoftMt 
ttitSor e4irps« Th0iii«« Aligairti ^Um OfJi^nity 
K H a i i , rniA A.q* i973* Pood ooiffetion i$f M s a 
gfliAta CH«i«) Mid i t s f imMm ffoiotioiiiliip with otlioif 
w^off c a r ^ * ffytlwlrtiilatili* 
11970, Foeundity of asoonloiKl HoUHnit 
i n tho fMr«yiKa«id»l«bro<iov m o . 
iL« Q j t * Jia* a s m i S m * z n m h 
Immm, mi. Th« Mlationtihi»» mi «9«ftml 
oyttlo i n goiio**ioight «nd condition i n mweHi^  Mma 
U « d » t Cliinnin^ft « i d Acidgot J96i. f^ ood ehoioo of 
i o i ^ Boutli lM«o OS a function of o v o i l o M U t y and 
imlnofolidiity o f food i t w i o . X n i ^ * MlC* fiLilt* 
fiOt* 2n7«»0« 
toMto, H^dingov* Kisitt C M ^ mmi * w. and J^mson. iJ. 
I9T4* l%od i f i t i l io of iMQOBOtftli IMOO* IjOea* 
iO« « » I&.M. ur io . l y ^Tfntlftl^ Mi^l^ nahmm. ^adMift 
^ M t * London t. Diaw Yoxlt. 
and t4MiO» a . U m m . Tha l o i o l l o f i M f i o f lotisiUi» 
«9«t in^ a»o*lonfl|Mi in lo ioot ion t o tho fooumttty o f tho 
i iMlhoai a o t t i o i oetilsalii* i M t m i i l f i t L* IttttB* 
iMut* JQUil* iH i*t iflii<i>* 
i i O « 
iUfttl« i<l, JUMB* Ih0 f»«<llf99 m U t i m M ^ of •simm, t to i i t , 
•Ifvwini* titmm Io«sH md th«o« •^alfMMl tdi^kl^^k in 
wimt Smiiiak* i^AML* fiftait^iM* 
m* 
M««ir» A«C« Tfm mm of M a i n fty«t«a«tie 
mti <lioMfcf) fttU£H#« i n f i » l i « i « jSftatiU* 
S i t i n g 4949* Umi iMehAniffi of wtyiioiw»fi(t«X Ofuvtml of 
tho Hodtr font i n f i«hoo» IMx* T g g ^ o iitinl* Sal** 
aoi mk* £ijl i* aui* itik*. ms 
ftl«c«in» t o w offoeto o f <tt«t on tlio Uo iogy o f 
tlio i i l to tmfut « td f i ^ t y i n Lilio OpBimgOt Ontoxio* 
HMtHiion* tondon* 
fitflthyr* hatilta mitS t m M m etivoftoiogy^ of tho 
blaete !^ «fln<l«<l <i«ffl;ov» g^fjipfffaftifftf ( A ^ o t i a ) , 
i n HaiiiNiltoo offoalc* Alotea* X a W * SdtiK* B j I l * 
l l « t l iu» , ^J^* B64* mwmrn* on so t t i i i t y ind faouiidtty of tho 
HiitMit ff^f^ ^u^Am (H« i« I i n th» usm* tittotQlio* of 
til* XOftUa £UKl»* 423.44B. 
Miff* P ^ o M t t y of MiaiyUe ooil. ftkA* iMUtt 
MB PatfdMi* and Oaorn, S« i « i»est* ^ aooiogioal eoopoii i iafi 
of aii i (Mipaailioiia of Nmmii taoiit (SUei l SUBIfcU^* 
I'aiif^* JBUb* iK** 9 M 2 . 
Ma <3i090f^  i*A, Notoo an tlio ontf y i o l d of tha ^mwmmrttm 
kino aoiMMi* S i U l * iUt tea* i94ia3T« 
llMiofi* W90* mm¥mam* of p m sod (a«|iE a t ^ u ^ JL,) 
of tiltt a m . His* J U l * i ta* M4k*f 
Mmion, til.P. Mid Ch«sko» ll»90« Th« food «fid fnoditi^ haHlto 
of MMO ffoatiiMiioir f i thos of ModMia ^ « t o « Jt* 
m l* iSkit. aflk<i>> U7«i24« 
m m , K.s , fihtefcfmt ftf th t f i i h t i af Indlffit t i a i i 
S K L S H U S I I * JIML* H K * 
I^ftjro, K.S, ^ aidJi j i l aw i t in f f i g i lw ftf thft Bflwwn 
Mdttxo* »t«tto6hofy«9 iiOMft hydlolo^ieoX 
f «s to f t Affttotinq }Kjl«iAtofi lamduBtlon i n a f i # i .'sond 
i n iU l ywt l , w, SimgaX. iml^a. 
llo<4t«idoo» and Oho«li» S.i i . food of » « i o r 
jSmpeJtostUtt Ittl* iSana** asi* ^ 
Mookocjoo* H«K« Mid S«n aifito Gomlartlofi 
foods Oody waight ono lonQth of i n ffiii^affcti^ fldlE« 
J t e * SKtel tellUBlM,* fin* ( ' ^ v . i * 
A Modd^mo, V* and OividroodkliofiAalk, |j»T3* duaUtativa and 
^onrt i to l ivo voUtfUon i n f iah oolotioo i n iapoftomt 
» w i « i ftiliiiio nott i n iaUundiur tonk naav iangiom* 
toMmJi* Z l i iu* aat(2)t asD- jM. 
Moityt Studios on Mdlii««Uon» toMming and faoimdlty 
and Mil l o l i o i n a^iffyi^ (BmtlAUl^ (H« i . ) twm 
l A o Koi lofu, ^ M i m I M M i * £UfaL» Iwtflet 
• U 2 « 
M||«t«f«, S. f M t i m Ml«« l0lfV Of i l l* OOMMNI 
•«n>f i M M t t ftflnirlfllli i t i t * ntltuml l i « 6 l t « t . 
aL« Mm* iiafc* HL* 
Mii«l«f«» S. f ^ l t i e tuwaomw in dm^ and Mhit« 
mi«el«ft of M M fmihiMt#» siatslos of e w m <liiiln9 
9ioMt)t i n t h « f W M t u i i t y phato* Carm^f 19771 i73» 
S* |j»77li* Znthmrn* of Mttir«t icin on tlio eonoonttotlono 
of m4 am i n ttm f io»h of tho eotf ioh 
iiust4f«t $• i97B« Ungtfi^^Miight fol«ti4m«hl mi emmm factor 
of oa«iK»i {ainnowt f^ftWMffi ^^g^of* (Hm, ^ f i «H dlffoiont 
fzoafiMAtor iMiwi fonn^i , Mm* 
Miistafa, S« and Jafs i « J1977. aHA and p 2 ^ « i n eontanfct i n 
th « floah of tha tolaost tiy^ ^nnfl fff^^ffli i looh duiino 
jLai* joiflL* mAtOi* mojlaca* 
Muatafa, «mI J « f « i « A«K* |9?B« Uliocotofy oxsaoiisonla on tho 
ti l iooUiia and «to4ing M i a v i o w of I r tahant i t l i l 
t — a i ^ i ^ (Jlaoootl%ffiifo»ioo)* Aiai* Milll* iiOft* 
iOS-mlOS. 
Mo9«oAi, r* ^ m * nm H m m r n f of P M f i o Hoxslfig ( g u i M 
i n M U t f i CtoliMtta ooaffloi waUio . JL^  £Ult . 
AMI* JbsM* s i M a o . 
N . l . « id SoWianot IVM* V M fooding KaMtt of 
Aiwfeiuit ^ • ' m i liitinjimtrfli ^ teiu i n t t M m l * 
SaL* MiA^ ^kmd* 
NatffoJin* and M i i 9 i « n t A«a* On tha Mloio«y of 
Ca^lii i i U U i fmm tho idvoy Joauna* . S b b * OlrtL* JUML* 
i a l U b M^ 
«ljL3 -
H—mirn. ffwi i M h m ^ P.H* ^^  flilltti ,,tnt gtiity g f 
mtltm» IHttiat^. Holdall ^fio* ^ F f M t i M . 
ConstTFBLO md Cp« tondcMi 9ith CD* 
Ntko i ikU . Q.V* IS»eD« t^rf* ^aui^^f i f i fftWilil>ltl ^ f m 
^ n g h M m D u n ( 1 i k I 1 « ) . 
r food of the 
i n t h » MMdli IMIt 
> Smu^* Wk' ate** 
NIkollfen G.V. I.963. 
2.ondofi « i d Ntw yofk» 
«nd fi«t«i» A.O* Jbrr4. 
lilMk MUlpdln* f^iiifi* 
hoiitun xivwr d»tiniiQ«* 
ZlOmSfdl* 
G.t* CoiMMfit on «h* um of 
Mttv^a 9 l « e t i ^ t y indoii id th ;;»lonltitivofoii« I ta l i . 
a* % l tn « SI«do» I4.A. and Vinyaid, G.I.* Appwnfc 
al io •• t l i » doto»de«nt of pfoy tol««U«an toy WUm 
( i A i M A s i s u a M m ) . J M a n u m i » i 3 i D * 
i»«ntiiUit V*A# Mf i^m Ott »MJ ln« t i « i of of toSMS 
fllttft C'te* ^ ^ of {itotiHPii a^not idth 
vaUofui on i t * biology and fishovy i n Hoogliiy ootuoiy* 
jfiHL* ttitfk* atMflL* H i * I f t l U ' t 
i^Mtulit, I f ia* On th« y»o of M t o f o X oi^inoo fo t tho 
datOMinolian of 090 « i d of 
( H w J . dU tea* If l i* fiiAlAB* llMi»f 
J>Mtalii» V. l l , iptf l . dtodloo OR 9«iiA»»f fMundftty and 
a^aHnlng of flltilimimin rtllltrti ( U n n , n i . teft* 
Xntt,. HBUK* M t t o m* 
l l i l a y , T.V. I I . Studloo on food and foodino t ia^ta and 
al ia« i laay t ioot o f tha « ioy » a U a t « | M U l i i i t ( f ^ i i k a i ) 
imtL* i f tH* M . * i m u b m 
- JU4 • 
mim my. Amv^imrnHe stucir of tii# ^Mpuinuon 
•f mjML l U i l l A th « f lv« j r HoogKIy 
wKf of tiM Oiillitf l A o . todHUm il* fiUttl** i i 344-3M* 
^ t t , J1964* Ffloundlty of mrnAem ^o ieof fflgatialininlftfn 
ftljfatttdaa (Pabg.) fson QrtnA Sm* and Hmimmdlmd 
Jte* flb^ffH 997«6JL2* 
j^povat 0«A, Sft i f i «» i977* ffood end f«o<itfl9 folat iont 
of oiayoolM poioh ( B U B U I I T O W L I L I I L I I ) p » i « H 
iMtiLSMttA^ i n vaiiotio mt^ mm of tho 
^ I..8* I M i o f o l f i ihovy of ^n^iff 
I'fakaibi A , 1963• Soiisimal efi«ng«s i n fMding of ooho mid 
ohlnoofc Mlmm i n Southom d x i t i i ^ C«>l.uibi« itstoy* 
1* Hall* aui* jkji^ i esi-a66« 
Qaoin* An npf^rdlottl o f tli* ttudUloii on M^itiifoiion 
and ttpoNnIng i n VAiino t «X»o« t t fxoo th« Indian waitoi*. 
I D M M I I * £SiilL*t i66»m* 
Oaaio* S«Z» Jf73. Soao iatgAioationt of th« ^ x x o o x m o f and 
q m M i i n eosftno fiehoo f m %hm Indian wototo* 
i M B j f t l * £Ul l » t aiC2)t 
Otaio» 3«z* and ttioltt V.S, OBoumnso of giowtli aonao 
on th* ojMaoyliiv I m h o o of tiio fiooh w« t « « aovioit 
ftifimyfti^ffi aioth* O i i f l i t * W i M o * 
qa«i«t «nd 9 i « t t » 4966. Tha gMMth of twmimAmw 
• u m i , tfililftiiHilin a w H i t m HyrtraMalmtfin 
flaiiiMullidt, AH, (Q iM iah i ) . 4949. A eoBpai^tiva otudr of tho Mofslio* 
iogyt and m M l o funetiono of tho >]flofio 
oaooa i n Indian l i a h ^ t t09«<th0» «Ath a diatuooion on 
t m v h o m o i o f y * i t t h j f t m m * m 7 * 
m UBm 
fl«Oi |I>1D» c^MiViitifliim on tcaw Motets of %h» lAologf 
of flwana iHwA^ l* i with fiotM on th* fislMffy 
o f iidfMto* of ^ U e u t l A o * toUttl I M l * 
iiMl* 
Had* and duMlndt Hydliology of 
il»tO»Kii*« l l ldUtt*l« fiUil** ik .U ) t 32i«344. 
f^fOMTth of 'Ulioi*t .^UtiSlMWlimB 
JUKiSl2ltUI i n Bm^Mf md ^muemMf w i t « f « . 
Eao* Pood of tho m i ^ o m U 
(Oiv iovlt t jkon iyy d t i f t n t i t i n tho A io^an 
i « « o f f mshinjan. JteSUBl l9UtLi»f SL< 
sao-ac:* 
*«K« l97Ji« JIuKlittii on tho sealos of .gmistBt l i l jm 
jUjOiOllilUi fojT ootiwit ing geomh patwwtoto* 
noddy, 4 m * nwi foeyn^tiity o f g i^y ia ffifi^^,^ (aioeh* 
(J^Mttt* Toloostoif Ghonn&dMi fson OkmUiy, IndUo* 
Jbaaa* l o f U j a ^uMl* 
noddy, 3oii -««Uo of i l i M a (tiloeh, i m ) 
<l!tiOoo, ToJLoootoit OMiwitfoo) fsan OtminVt AadhM 
9lo9an« C«T, Wifm A i o « l « io i i of filliiMol<l f l ihoo of tlio Qontio, 
mi fiMNM thoi* oll ioo* 
4B&* iftiL* a d * 
noi9ifOi A«J*t A|9jii|o9«to, JI«JL» md NoJLoo, I tT i* iood ond 
food «olo€it i« i ty of tho vJl&Oh tMllhood* 
I n l i ko asiiMott, South M « t o . BHU i M H l 
iS«i*t rmrnrm* 
H«mI feKMk of w m r n t H i m Imp 
s t ^ U f l i o * o f l iah posMiloiiofi. S i U » ISUti- ikA* 
JUiK^lon N.H. i m * M U m t i w Hy M f t fffwying 
imttwm twmA <iiil»ft SJMtM>« al* ilft* flttiBl 
m t « KyMi««l, Mid Hdl^ r* i97B. F^OUixlity of SlflWitiMdUlia 
tMtMMiiAiAi^i^ J^BBSi^  ^ ^ ^ Oil* sSL* 
m t « Kimwd. And N*a« foocttn^ h^Mto 
and of i n H i l i f t h t t l y i . 
t f i jnaMlt i l .a liwttflB lUiL* 'mL* MM** 
mkUU 
Hountofou* a^tfuilioft* f ^ ^ y g f fg^^^ffl^t 
M*F, A fftudrf of yo l lo i i f i i i ttirui» 
Tl i i l f f l l l flmnmt (aofwatoOTo)^ m i l aiid SJUtttibt 
Mm* Sltfl* Ml** 
Uttolio, II* l » n * f iOtOM liiflmmoifi^ ^Mn^^ Moo i n 
M o OlMl C l O * l A o , I n nmimwA^m ^ 
n^li* watliingMn* 
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